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TEMPORARY ARREST OF THE CONTRAST MEDIUM 
IN ANGIOCARDIOGRAPHY 


by 


Alejandro Celis, Raul Cicero, Hermilo Del Cas- 


tillo, and Enrique Arce G. 


If an opaque substance is injected into the superior vena cava above 
the azygos arch, it diffuses in the same direction as the blood flow. One 
of the most important causes for the direction of circulation within the 
thorax is the endothoracic negative pressure. 

The contrast medium during angiocardiography never flows towards 
the tributary veins of the superior vena cava (?. e. the azygos vein), 
because the negative endothoracic pressure opposes it. By making the 
pressure positive, however, the circulation of the blood may be then 
arrested. An angiocardiographic study under these circumstances offers 
an interesting picture of the dynamic phenomena occurring within the 
thorax. An easy way to produce positive values of the endothoracic 
pressure is by means of the Valsalva experiment (4). 

Review of literature. In 1761 MorGAGNi quoted VALSALVA’s words: “If 
the glottis be closed after a deep inspiration, and a strenuous and pro- 
longed expiratory effort be then made, such pressure can be exerted 
upon the heart and intrathoracic vessels that the movement of the 
blood is temporarily arrested.” This fundamental physiologic explana- 
tion given by VALSALVA, remains unaltered. 

As early as 1894, CRIEGERN found that the cardiac outline became 
smaller during Valsalva’s experiment, an observation verified by Dirr- 
LIN in 1906 by fluoroscopic examination; a diminution amounting to 
°%% of the cardiac area was observed. This same observation was 
again made much later by several authors (DAwson 11). 
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By planigraphic study of the azygos vein during the experiments 
of VALSALVA and MULLER, AMUNDSEN (1) demonstrated variations in 
size of this vessel, enabling a differential diagnosis with hilar tumors 
to be made. WESTERMARK (18) stressed the variations in the opacity 
of the normal pulmonary markings and recommended conventional chest 
roentgenograms with controlled intra-alveolar pressure; he demonstrated 
that the higher pressures{diminished the visibility of lung markings in 
cases of non-parenchymatous diseases. 

CANDELL and ERiicn (8) found that during Valsalva’s experiment 
in patients with normal cardiovascular systems, the intrathoracic §pres- 
sure became positive and reached values as high as 700 mm of water: 
this increased pressure, temporarily suppressed the venous return. This 
is the reason why the contrast medium, injected into the veins of the 
elbow, may, by angiography, be shown to be held up at the level of the 
first rib, and even a reflux of the substance into the veins of the neck 
may be evident. These investigators, under these circumstances, were 
never able to render the superior vena cava or the auricle opaque. 

SARNOFF et coll. (17) studied experimentally in dogs, the hemodynamic 
modifications produced by Valsalva’s experiment. Their conclusions were 
as follows: Immediately after the raising of the intrathoracic pressure, 
there is an elevation of pressure in the pulmonary artery, caused by an 
increase in the capillary resistance of the lungs; the blood contained 
in the pulmonary capillaries is thus forced into the veins and left cardiac 
cavities. This causes a slight increase in the cardiac output and raising 
of the aortic pressure in the initial phase of the test. The phenomenon 
is followed by a sudden fall of the systemic blood pressure as a result 
of the diminution in the venous return; this again is due to the con- 
siderable increase in the intrathoracic and pulmonary pressures, which 
act on the pulmonary capillaries like ‘pneumatic forceps’ and also produce 
compression of the systemic pressure, the stroke volume, and the venous 
return to the cardiac cavities. 

In reviewing these facts, the possibility of studying angiocardio- 
graphically the circulatory alterations during intrathoracic hyperpressure 


was suggested. 


Method and procedure. The angiocardiographic investigation was performed in 58 
individuals, healthy from the circulatory view point. 

Diodrast (diodone) 70 °% was used as contrast medium. A catheter was inserted 
through the external jugular vein (5, 10). The position of the catheter varied according 
to the anatomic structure to be outlined. The amount of injected substance varied from 
15 to 20 ml. 

A comparative study of the angiograms obtained in the same patient, before and 
during Valsalva’s experiment was carried out. All the patients were previously trained 
to perform the manoeuvre properly; their cooperation was considered to be essential. 
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a b 


Fig. 1. Superior vena cava. a. Normal. b. Valsalva’s experiment: definite narrowing 


occurs, 


The injection of the contrast medium was performed during maximal expirat y effort 
at a variable interval from the onset of the experiment. 

The angiograms were taken in the following positions: postero-anterior, left oblique- 
anterior and right lateral; the over-penetration technique was employed. 

Only in one case in which the catheter was in a segmental branch of the pulmonary 
artery did the injection of the medium during Valsalva’s experiment produce immediate 
hemoptysis (about 6 ml of blood). This patient did not develop other respiratory complica- 
tions; ordinary roentgenograms showed a segmental opacity which disappeared completely 
after a few days (8). 

The angiographic study was mainly focussed upon the endothoracie veins, right 
cardiac chambers, and pulmonary circulation. 


Observations 


During Valsalva’s experiment our angiocardiographic findings differ 
from those obtained by the usual methods (Fig. 1). 

The superior vena cava and tributaries. The Valsalva experiment 
produces a reduction in the caliber of the sup. vena cava and in some 
cases, its tributaries, the azygos and left innominate veins, are rendered 
opaque. It is also possible to observe filling of the veins in the neck 
(mainly the internal jugular veins). The margins of the sup. vena cava, 
become undulated and the progression of the contrast medium is con- 
siderably slowed down. It is also frequent to find a very remarkable 
narrowing of the sup. vena cava at its termination in the right atrium 
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a b 


Fig. 2. Angiocardiograms. a. Before Valsalva’s experiment. Sup. vena cava almost voi 
of contrast medium. Right cardiae cavities and pulmonary artery outlined. b. During 
Valsalva’s experiment. Contrast medium remains in sup. vena cava. Density increased. 


(Figs. 1, 2, 3). On occasions, only the terminal part of the arch of the 
azygos vein is visualized and seen immediately above the right superior 
bronchus. In one case it was possible to 
outline the arch completely (Fig. 4). 

The heart. In some films the sup. vena 
cava and the right atrium may be shown 
whilst, in others, only the atrium or the right 
ventricle are visualized. The right atrium is 
reduced in size, its margins are sharply defined 
and the auricular surface of the tricuspid 
valve is represented by a clear-cut straight 
border (Fig. 5). 

When the tip of the catheter is placed 


the atrium is obtained, and its walls are seen 
to be wavy in outline (Fig. 6). If the cathe- 


the superior vena cava, the atrium becomes 


the inferior vena cava, including the supra- 
hepatic veins (Fig. 7). Isolated visualization 
of the right ventricle may be obtained if the 


Fig. 3. During Valsalva’s experi- 
ment. Terminal part of sup. 
vena cava reduced in caliber. tip of the catheter is introduced into this 
Right atrium visualized alone. chamber and the injection then performed. 


in the auricle, a separate representation of 


ter is inserted into the inferior segment of 


continuous above with the terminal portion of 
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a b ce 
Fig. 4. Filling of the azygos arch. a. Sup. vena cava reduced in caliber; terminal portion 
of azygos arch visualized. b. Terminal portion of azygos arch overrides the right upper 
bronchus. c. Entire azygos arch outlined. (Case of bronchogenic carcinoma with normal 
sup. vena cava.) 


a b 


Fig. 5. a. P. a. view. Sup. vena cava narrowed. Right atrium isolated by closed tricuspid 
valve. b. Lateral view. 
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Fig. 6 

Fig. 6. Isolated right atrium. Closed tricuspid valve clearly seen, 
Fig. 7. Compressed right atrium; terminal inf. vena cava and suprahepatic veins shown 
at same time. (Angiogram taken 8 secs after initiating Valsalva’s experiment. 


Fig. 8 Fig. 9 
Fig. 8. Right ventricle separately demonstrated. Cavity reduced in size. 


Fig. 9. Separate right ventricle. Pulmonary artery slightly outlined. 
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a b 


Fig. 10. Normal pulmonary artery. a. Before Valsalva’s experiment. All pulmonary 

branches filled with contrast medium. b. During Valsalva’s experiment. Main pulmonary 

artery dilated. Contrast medium remains in cardiac chambers. Catheter in ventric- 
ular cavity. 


The cavity will be found to be diminished in size. In some cases the 
pulmonary artery is shown simultaneously with the ventricle, although 
with less roentgenographic contrast (Figs. 8, 9). 

The pulmonary artery. It is possible by angiocardiography to visualize 
the variation in volume of the main pulmonary artery during the Val- 
salva experime - When this is performed there is an increase in the 
diameter of the pulmonary artery, and the sigmoid valves close. Under 
these circumstances we were never able to obtain simultaneous represen- 
tations of arteries and veins in the lungs (Fig. 10). 

The inferior vena cava. This vein shows an undulating outline and some 
filling of its tributaries. When the contrast medium is injected through 
a catheter inserted into the femoral vein, its advance is arrested some- 
where in the inferior vena cava (Fig. 11). 


Discussion 


The technique of angiocardiography, up to the present time, has 
consisted in nn a contrast medium into the venous system, the 
cardiac chambers, or the aorta, and obtaining a series of films to show 
its distribution. The intrathoracic circulation may be modified in several 
ways, the most easy and simple one being the employment of the Val- 
salva experiment. 
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BorREMA and BLICKMAN (2) have, in dogs, 
utilized the intrabronchial hyperpressure to ac- 
complish the same result. In a similar manner, 
Rimint et coll. (15), investigated the pulmonary 
circulation during hyperpressure in only one lung. 

Valsalva’s experiment, is, from the dynamic 
view point, an expiratory contraction of the tho- 
racic wall on overdistended lungs after maximal 
inspiration, the expulsion of the air being blocked 
by the closed glottis. The consequence is an enor- 
mous increase in the intrathoracic pressure. There 
are also physiologic conditions under which _ 
thoracic hypertension may be produced, e. 4. 
cough, asthmatic attacks, bronchogenous e erg 
sema, and pulmonary overdistension during en- 
dotracheal anesthesia. 

The volumetric changes and circulatory altera- 
tions in the heart and large vessels during 
the intrathoracic hyperpressure are important. 
BoEREMA and BLICKMAN recently proved that the 


Fig. 11. Inf. vena cava 
circulation in the left heart and intrathoracic aorta 
remains in vessel 8 sees May be diminished by intrabronchial hyperpre g- 
after injection. (Catheter sure and explained that this is due to ¢ ompression 


inserted into femoral 


of the right cardiac cavities and superior vena 
vein.) 


cava. To these authors, the blocking of the capil- 

lary bed of the lungs is not an important factor in 
determining theses phenomena. The intrabronchial hyperpressure cannot 
strictly be compared with Valsalva’s experiment from the view point 
of thoracic dynamics, since intrathoracic hypertension may be produced 
by voluntary effort against a closed glottis; immobilization of the tho- 
racic walls by active muscular contraction does not allow volumetric 
changes in the lungs, which are possible with the method used by these 
authors. 

The angiocardiograms obtained during Valsalva’s experiment, clearly 
reveal a diminution in caliber of the superior vena cava and a slowing 
down of the circulation in it. These changes are due to the elevated 
intrathoracic pressure and the ready compressibility of this vein and its 
tributaries. The filling of the azygos and left innominate veins is ex- 
plained by the fact that the contrast medium, injected under pressure 
into the obstructed sup. vena cava, follows the path of least resistance. 

An examination of 1,222 angiocardiograms revealed that only 1 
cases of bronchogenic carcinoma was the azygos vein outlined; this 
means that the vein can be visualized only in those cases in which the 
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superior vena cava is obstructed (9, 16). In the cadaver, in which there 
is of course no intrathoracic pressure, the azygos arch and some of its 
tributaries may, however, be outlined by injecting an opaque substance 
into the thoracic duct (6). 

NORDENSTROM (14) has recently developed a new technique to show 
the azygos vein in dogs by obstructing the inferior vena cava, the contrast 
medium reaching the azygos system through the anterior venous plexus 
of the spine. This method has not yet been employed in human subjects. 

When the contrast medium fills the superior vena cava and the right 
atrium, this cavity forms a separate entity from the ventricle by reason 
of the closed tricuspid valve. This period coincides with the outlining 
of the suprahepatic veins, which are ordinarily not revealed unless 
directly catheterized (7). It is into this cavity that the contrast medium 
is forced against the resistance of the tricuspid valve so that some of 
the medium enters the azygos and suprahepatic veins. On the other 
hand, the elevated resistance offered by the pulmonary capillaries which 
are compressed by the increased intra-alveolar and intrathoracic pres- 
sures and the consequently elevated pressure in the pulmonary artery 
(12), explain the appearances presented by the auricular and ventricular 
cavities. These factors differ from those obtaining in the experiment of 
BorREMA and BiicKMAN in which there was no capillary block. The right 
cardiac cavities compressed by the intrathoracic hypertension, cannot 
easily distend during the diastolic phase, and for the same reason the 
tricuspid valve does not open. This probably explains why the represen- 
tation of the right atrium is obtained separately. The same explanation 
applies when the isolated right ventricle is visualized. 

The compression of the right atrium is so strong during the experiment 
that its outer borders are seen as a curve with an inner convexity. This 
confirms the former idea expressed by VALSALVA. The venous return 
is increased towards the inferior vena cava during deep inspiration and 
diminished in expiration; a phlebographic study of the inferior vena cava, 
shows marked slowing down of the circulation during Valsalva’s experi- 
ment (MIxTER 13). 

The majority of the findings described are due to the slowing down 
of the blood flow in the extrathoracic veins towards the thorax, and to 
the temporary arrest of the circulation during the Valsalva experiment, 
that is in the large veins and heart. For this same reason, there is less 
dilution of the contrast medium and consequently greater roentgeno- 
graphic contrast in the angiograms. 
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SUMMARY 


An angiocardiographic study was performed on 58 individuals with normal cardio- 
vascular system and temporary arrest of the circulation achieved by employing Val- 
salva’s experiment. It was possible to obtain individual representation of the superior 
vena cava, arch of the azygos, left innominate vein as well as the right atrium and ven- 
tricle. The suprahepatic veins could also be outlined. The roentgenographic opacity of 
the structures studied was considerably increased. 


ZUSAMMENFASSUNG 


Eine angiographische Studie wurde an 58 Individuen mit normalem kardiovasku- 
laren System und bei temporiirem Zirkulationsabbruch durch Anwendung des Valsalva- 
Versuches durchgefiihrt. Es war méglich, eine individuelle Darstellung der Vena cava 
superior, des Bogens der linken Vena brachiocephalica mit der Vena thoracica longi- 
tudinalis dextra sowie des rechten Vorhofes und Ventrikels zu erzielen. Die suprahepa- 
tischen Venen konnten ebenfalls dargestellt werden. Die réntgenographische Dichte 
der untersuchten Strukturen wurde wesentlich gesteigert. 


RESUME 


Les auteurs ont fait une étude angiocardiographique sur 58 sujets & systéme cardio- 
vasculaire normal au cours d’un arrét temporaire de la circulation obtenu par lépreuve 
de Valsalva. Il a été possible d’obtenir des images séparées de la veine cave supérieure, 
de la crosse de l’azygos, de la veine innominée gauche ainsi que de l’oreillette et du ventri- 
cule droits. Les veines sus-hépatiques ont aussi pu étre dessinées. L’opacité radiographique 
des structures étudiées est considérablement augmentée. 
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ALLMANNA SJUKHUS, UNIVERSITY OF LUND, SWEDEN 


ON THE VISUALIZATION OF THE BILE DUCTS 
IN CHOLEGRAPHY 


by 


Georg Theander 


It is known that visualization of the bile ducts by Biligrafin is not 
always satisfactory. Although this failure is most frequent in the pres- 
ence of jaundice (BERK et coll. 1954, 1955, ORLorF et coll. 1954, Surron 
& Tittert 1954, THEANDER 1954, et al.), it also occurs in the absence 
of jaundice (PUscHEL 1953, BERK et coll. 1954, 1955, HonNYKIEWYTSCH 
& STENDER 1954) and, judging from personal observations, even in 
healthy subjects. As yet no explanation can be offered for this occasional 
failure of the method. 

This paper is concerned with an investigation of various factors for 
their possible influence on the visualization of the bile ducts in chole- 
graphy. The investigation was based on 415 unselected cholegraphic 
examinations performed in our Department. In the course of the first 
hour or more after the injection of the contrast medium, during which the 
patient lay more or less supine, films were usually taken at 10-minute 
intervals. 

The material is divided into 4 groups according to the opacity of the 
contrast medium in the bile ducts. 

Group 1. Satisfactory opacity. 

Group 2. Opacity allowing demonstration of topography and _ size 
of the major ducts. 

Group 3. Opacity not sufficient to demonstrate the topography and 
size of the major ducts. 

Group 4. Ducts not visualized. 


Submitted for publication 29 October 1955. 
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100 


46% 


NUMBER OF ExXAamiNATIONS 348 58 


Diagram 1. Distribution of groups: 7 in the total material; B) in the presence of jaun- 
dice; C) in the absence of jaundice; D) in liver disease without jaundice. 


% GROUP 
100 


$0 + 


T T 


AGE IN YEARS 0-9 9-19 20-29 30-39 40-49 0-59 60-69 2-79 
NUMBER OF EXAMINATIONS 9 4 29 =7I 62 7% S55 20 
Diagram 2. Distribution of groups according to age in the absence of jaundice. 

The influence of the personal factor is unavoidable in such a classifi- 
cation but all of the cholangiograms were grouped by one and the same 
examiner within a fairly short period. The classific ‘ation may therefore 
he regarded as uniform and form an acceptable basis for statistical 
analyses. 
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A 8 
of 9. or 
129. total 
% less less 


NUMBER OF EXAMINATIONS 156 128 286 


GROUP GROUP 2 GROUP [ ] GROUP ¢ 


Diagram 3. Distribution of groups in examinations performed on patients aged 10 years 
or over in the absence of jaundice: A) with various doses of commercial Biligrafin; B) with 
the lithium salt. 


Results 


The opacity of the bile ducts was satisfactory on 120 (29 °{) occasions, 
but on 20 of them part of the ducts was masked by superimposition of 
contrast medium in the right renal pelvis. 

Influence of jaundice. Cholegraphy was performed on 67 occasions in 
the presence of jaundice and on 348 in its absence. It is apparent from 
Diagram | that the results were significantly less often satisfactory in the 
jaundic ed group than in the remainder. Liver disease without jaundice 
appeared to have no effect on the visualization of the bile ducts. 

Influence of sex and age. The visualization of the bile ducts did not 
appear to vary with sex 

The results obtained in n non-jaundiced patients grouped according to 
age are given in Diagram 2, from which it is apparent that demonstration 
of the bile ducts was significantly less often satisfactory in the lowest 
age group than in the others. All of the patients in this group were below 
2 years, and 7 were below 9 months of age. The other age groups did not 
differ with certainty in this respect. 

Influence of size of dose and type of preparation. Two types of contrast 
medium were used: the disodium salt of N:N'-adipin-di-(3-amino-2,4,6- 
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NUMBER OF EXAMINATIONS 159 


Diagram 4. Distribution of groups in a. m. and p. m. examinations performed on patients 


aged 10 years or over in the absence of jaundice: A) with commercial Biligrafin; B) with 


the lithium salt. 


triiodobenzoic acid) in a 20 % solution, 7. e., comme rcial Biligrafin, and a 
lithium salt of the substance in a 40 % solution (supplied by the courtesy 
of Schering A. G., Berlin). In the abse nce of jaundic e commercial Bili- 
grafin was given in a dose of 8 g or less on 156 occasions, and 12 g on 128 
occasions, to patients 10 years of age or over. (In a few cases the entire 
dose of 8 g was not injected because of the appearance of side-effects.) 
The demonstration of the bile ducts did not appear to differ with the size 
of the dose (Diagram 3). The lithium salt was used in a dose of 8 g or less 
at 55 examinations of non-jaundiced patients 10 years of age or over. The 
demonstration of the bile ducts with this preparation proved better than 
that achieved with commercial Biligrafin (Diagram 3). Thus with the 
lithium salt the visualization was classed as satisfactor y in 67 % of the 
examinations, as against only 26 °% with the disodium salt, making a 
statistically significant difference of 41 + 7 %. 

Injluence of time of day. The cholegraphic examinations of the non- 
jaundiced patients above 10 years of age were started on 201 occasions 
between midnight and noon, usually about 8 a. m., and on 135 occasions 
between noon and midnight, usually about 2 p. m. (The time of 3 exam- 
inations had not been noted in the record sheets.) It appears that the 
demonstration of the bile ducts in the a. m. group was more frequently 


= 
| 120% 

he 


356 GEORG THEANDER 


satisfactory than in the p. m. group. Thus, the visualization was satisfac- 
tory in 41 °%, of the a. m. saan as against -_y -‘ % of the p. m. group, 
making a statistic ‘ally significant difference of 2 5 %. This difference 


is based on the results obtained by both types of contrast medium (Dia- 
gram 4). 

Summing up, analysis of roentgenograms taken at 415 unselected 
cholegr aphic examinations showed that the opacity of the bile ducts was 
more frequently satisfactory a) in the absence of jaundice, despite the 
presence of liver disease, b) in patients 10 years of age or over, ¢) when 
the lithium salt of Biligrafin was used instead of commercial Biligrafin, 
and d) when the examination was carried out in the morning. 


SUMMARY 


An investigation of factors influencing visualization of the bile ducts based upon 415 
cholegraphic examinations is reported. 


ZUSAMMENFASSUNG 


Eine Untersuchung an 415 Cholezystographien iiber Faktoren, welche die Sicht- 
barkeit der Gallenwege beeinflussen, wird berichtet. 


RESUME 


Se basant sur 415 examens cholégraphiques, auteur étudie des facteurs qui influent 
sur la visualisation des voies biliaires. 
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FROM THE ROENTGEN DEPARTMENT (DIRECTOR: AAGE WOLFF) AND MEDICAL DE- 
PARTMENT (DIRECTOR: ROLV THINGSTAD), NAMDAL COUNTY HOSPITAL, 
NAMSOS, NORWAY 


CONGENITAL INTRALOBAR PULMONARY 
SEQUESTRATION WITH ANOMALOUS ARTERY 
FROM THE AORTA 


by 


Vidar Jensen and Aage Wolff 


During the past ten years there has been an increasing interest in 
congenital anomalies in which aberrant arteries from the systemic cir- 
culation supply larger or smaller regions of the pulmonary parenchyma 
in place of the usual pulmonary arterial vascularization. This occurs in 
some instances without serious consequences for the individual, but is 
often associated with pathologic changes in the lungs and eventually 
in the heart. There has been an attempt to sub-divide these anomalies 
into a few types, and they generally fall into two large groups. 

To the first group belong those unusual cases in which the anomalous 
artery to the lung arises from the aortic arch or from one of its main 
branches: pronounced congenital cardiac disease is then almost always 
present. 

The other group includes cases in which the aberrant artery comes 
either from the thoracic or the abdominal portion of the descending 
aorta in the vicinity of the diaphragm. Such an artery will then either 
(a) supply an independent accessory pulmonary lobe proximal to the 
diaphragm, very often lacking communication with the normal bronchial 
system, or (b) ramify in the inferior lobe of the lung and in most cases 
the vascularized region will fail to connect with the normal bronchial tree. 
The affected region then represents a ‘sequestrum’ without respiratory func- 
tion, as a rule becomes the seat of cystic changes, and predisposes to 
relapsing infections. It is the last of the variants mentioned and 


Submitted for publication 2 January 1956. 
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Fig. 1. Top left. Right lung. On first admission to hospital, age, 6 months. Top right: 
Lateral. Bottom: Second admission, age, 8 months. 


generally termed ‘intra-lobar bronchopulmonary sequestration’, which 
will be briefly considered in connection with the present case. 

The term which refers to the condition is not as descriptive or clearly 
delimited with respect to usage as might be desired. Certain authors 
suggest that the vascular background of the anomaly should be stressed, 
and it might be added that some indication of the congenital nature of 
the malady should also be included in the terminology. 

Less than a hundred cases have been published in the entire literature, 
and these chiefly by surgeons. Pre-operative diagnosis to date has been 
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Fig. 2. Top: Second discharge, age, 10 months. Bottom: Third admission, age, 2 years. 


made in only a very few cases, but it should be emphasized that such a 
diagnosis may be of practical significance not only for a correct ap- 
preciation of the patient’s clinical condition, but also for the purpose 
of avoiding the fatal complications referred to in the literature; these 
may develop in cases in which the surgeon has no clear preoperative in- 
formation of the vascular pattern. 

The embryologic basis for the affection is assumed to be as follows. 
During a very early stage of embryonic development the primitive gut 
is surrounded by an indifferent vascular plexus which has numerous 
anastomoses to the dorsal and ventral aorta. The pulmonary anlage is 
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formed during the 4 mm stage as an evagination from the floor of the 
foregut. It then progresses posterad carrying with it the associated 
portion of the vascular plexus already mentioned. Into this portion, 
usually called the postbranchial pulmonary plexus, the pulmonary 
artery inosculates, developing from the sixth primitive aortic arch, 
Parallel with this outgrowth of the pulmonary artery a corresponding 
development of the bronchial arborization takes place. Simultaneously 
a degeneration of the anastomoses between the aorta and the pulmonary 
vascular plexus usually occurs. Occasionally, for some reason, one or 
more of the basal anastomoses may persist and, consequently, one, or 
eventually several, arteries from the aorta to the posterior basal seg- 
ment of a lung develop. The region of the pulmonary lobe supplied by 
the anomalous artery may as a result be entirely absent from the normal 
bronchial arborization, and becomes a functionless sequestrum with 
isolated bronchial elements of its own, often arranged parallel with the 
anomalous artery. Subsequently, cysts will generally develop in this 
region. Upon pathologic and anatomic examination of the affected 
segment of the lung, one therefore most frequently finds either one 
large lobulated ¢ yst or a number of smaller cysts surrounded by branches 
of the anomalous artery. This artery generally enters the lung by way 
of the lower part of the pulmonary ligame nt, and may have quite a 
large lumen, but often shows regressive changes and distinct sclerosis 
of the intima. It is not entirely clear why the condition almost always, 
practically speaking, appears in the posterior basal segment of the lower 
lobe, seemingly more frequently on the left than on the right side. As a 
matter of fact, a greater se nsitivity to disturbing influences appears to 
prevail during the development of the basal regions of the lungs than at 
any other time of the pulmonary embryogenesis. It may be noted that 
in some instances the condition is associated with other malformations in 
the same region, for example with diaphragmatic hernia and, but only 
occasionally, congenital heart failure. 

The affected pulmonary : segment may persist throughout life without 
any manifest symptoms, appearing merely as a fortuitous finding in a 
routine roentgenologic examination of the thorax. however 
there is a predisposition to repeated pulmonary infection of a more or 
less serious nature with periods of fever, coughing, and prt 
expectoration. Furthermore, hemoptyses and eventually other com- 
plications may occur. 

The roentgenologic findings are strikingly uniform. The condition will 
appear in roentgenograms as a homogeneous opac ity of the basal posterior 
segment of the lower lobe, provided no communication with the bronchial 
tree has been established’ secondarily, possibly as a consequence of 
infection. One or more air-fluid levels indicating cystic degeneration will 
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Fig. 3. On third admission to hospital, 
age, 2 years. a. Ordinary oblique. b. Right- 
side-up. c. Two weeks later, the cysts 
are empty. 


then be apparent. However, bronchography will show that it is not pos- 
sible, as a rule, to introduce the contrast medium into the cysts since 
the communication is only minimal, and will then merely prove that the 
sequestered part is isolated from the bronchial tree. Bronchoscopy is 
therefore generally negative although a purulent secretion from one of 
the bronchi of the lower lobe may also be evident. A barium meal exam- 
ination should be carried out so as to exclude an eventual diaphrag- 
matic hernia. It is likely that aortography may in many cases provide 
direct evidence of the anomalous artery. 

The congenital nature of the condition is responsible for the fact that 
the majority of cases occur in young individuals. On the other hand, 
very few of those hitherto reported in the literature have been children. 
The condition is a diagnostic possibility whenever a patient, either 
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2 3 5 6 7 8 9 10 12 3 6 


Fig. 4. Right lower lobe after removal. Abnormal artery (arrows). 


symptom-free or with a clinical history of repeated lung infections, 
shows the characteristic roentgenologic signs mentioned. It may be 
added that the roentgenologic findings of a patient under observation 
for a period of time may vary significantly, depending on the grade of 
the secondary infection and the retention or eventual drainage of a puru- 
lent secretion. 

It is possible that this interesting condition is not quite so rare as 
previously believed. During the past three years we have had three cases 
in which we have made this diagnosis; in two of them the parents have 
not yet agreed to surgical treatment, but in the remaining case the 
diagnosis has been verified. 


Case report. A girl, aged 2 years, born at term by normal delivery after a normal preg- 
nancy. When six months old she was admitted to hospital after bouts of temperature for sev- 
eral weeks. Roentgen examination of the chest showed a small area of consolidation posterior 
and inferior to the right hilum, at that time interpreted as probably representing bron- 
chopneumonia. Two months later the patient was again admitted with cough and fever. 
Roentgenograms revealed an opacity the size of an orange, situated in the medio-basal 
and posterior segments of the right lower lobe. Under treatment with antibiotics 
this opacity steadily diminished to almost its original size, but no further. No 
evidence of air-fluid levels or of distinct cystic cavities was found although on one or 
two occasions cyst-like contours were noted. The roentgenologic reports at this time had 
suggested the possibility of a congenital intralobar pulmonary sequester associated with 
an anomalous artery. Bronchoscopy and culture yielded negative results. 
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When the patient was a little over two years old, she was again brought to hospital 
after repeated febrile attacks, at times accompanied by cough, and culminating in high 
fever. A roentgen examination of the chest showed that the area of consolidation in the 
right lower lobe had become larger, and there were several fluid-air levels present. Roent- 
genograms in various planes showed a considerable movement of the largest fluid-air 
level which was obviously within a large cystic cavity. The presence of a second cyst 
containing fluid was also revealed. Two weeks later, the cysts were observed to be almost 
completely empty, appearing as two large partially joined circular translucencies with 
clearly defined limits within the remains of the parenchymal infiltration. The patient 
was transferred to the University Hospital, Oslo, where lobectomy was carried out. 
Pathologic and anatomic examination showed the entire posterior half of the lower lobe 
to be solidly infiltrated and to contain a large irregular cystic cavity from which a probe 
could be peouee through a small communication to D9. Corresponding to the lower end 
of the pulmonary ligament, an artery, 0.5 cm in diameter, which arose from the aorta 
and a red the affected part of the pulmonary lobe was found. 


There seems to be general agreement in the literature of thoracic 
surgery that the correct therapy is radical surgery, that is to say, removal 
of the sequestered part of the lung, either by lobectomy or segmental 
resection. Other forms of therapy such as puncture of the cyst, mar- 
supialization or thoracoplasty will, because of the nature of the condi- 
tion, fail to reach the desired goal. Correct roentgenologic diagnosis is 
for this reason of significance. 

In conclusion, it may be stated that obvious transitional forms of 
pulmonary affections with such a congenital vascular background also 
occur. In view of the fact that it seems to be the vascularization of the 
pulmonary anlage during embryonic development which exerts an 
inductive influence on the morphogenesis of the bronchial elements, 
it appears to be clear that an anomalous vessel from the systemic cir- 
culatory system will dispose the individual to bronchopulmonary seques- 
tration. This is also true if the vessel supplies a segment of the lung 
other than the posterior basal which, however, is clearly the most usual 
location. On the other hand, it is of great significance that such anoma- 
lous vascularization does not always bring about sequestration. It appears 
that the inductive action of the vessels is not always equally strong. 
It is beyond the intent and range of the present contribution to speculate 
further on what possible consequences the above considerations may 
have on problems in pulmonary hemodynamics or on the new perspec- 
tives which may be opened for an understanding of certain other patho- 
logic conditions of the lungs. 


SUMMARY 


Various forms of congenital anomalies with abnormal arteries to the lungs from the 
systemic circulation are discussed and the embryologic basis, symptomatology. pathology. 
and roentgenologic signs of ‘congenital intralobar pulmonary sequestration’ reviewed. 
A representative case, in which the diagnosis was confirmed at operation, is described. 


364 VIDAR JENSEN AND AAGE WOLFF 


ZUSAMMENFASSUNG 


Verschiedene Formen kongenitaler Missbildungen mit abnormen Arterien, die yop 
normalen Zirkulationssystem zu den Lungen verlaufen, werden besprochen. Es wird 
eine Ubersicht iiber deren embryologische Basis, tiber die Symptomatologie, die Patho- 
logie und die réntgenologischen Kennzeichen der ‘kongenitalen intralobaren Lungen- 
sequestrierung’ gegeben. Ein repriisentativer Fall, in dem die Diagnose operativ bestiitigt 
worden ist, wird beschrieben. 


RESUME 


Les auteurs étudient diverses formes d’anomalies congénitales comportant des 
artéres anormales venant de la circulation systémique et allant aux poumons et rappellent 
les bases embryologiques, la symptomatologie, l'anatomie pathologique et les signes 
radiologiques de la ‘séquestration pulmonaire intralobaire congénitale’. Ils 


décrivent 
un cas typique dont le diagnostic a été confirmé 4 lopération. 
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FROM THE ROENTGEN DEPARTMENT (DIRECTOR: J. FRIMANN-DAHL) AND THE 
PATHOLOGY DEPARTMENT (DJRECTOR: E. HVAL), ULLEVAL SYKEHUS, OSLO, NORWAY 


CARDIOVASCULAR CHANGES IN DYSTROPHIA 
MESODERMALIS CONGENITA MARFAN 


by 
P. Amundsen and I. Holter 


Dystrophia mesodermalis congenita is a distinct clinical entity with 
characteristic appearances, to which many of the attached names refer: 

Dolicho-steno-melie: a reference to the long slender extremities. 

Partial gigantism: apart from distinguishing tall patients, this term 
suggests the hypophysis as being a possible etiologic factor, a theory 
which now seems to have been discarded. 

Arachnodactyl: signifying ‘spider fingers’. 

Dystrophia mesodermalis congenita: expresses the most generally 
accepted etiology. The condition is considered to be a constitutional 
anomaly, affecting the mesoderm (WEVE cit. Toprn et coll.) resulting 
in a defective evolution of the connective tissue and the skeletal muscles. 
Especially striking are the lack of subcutaneous tissue, the loose ligaments, 
and the poorly developed skeletal muscles, giving the patient an extremely 
‘tall, thin, and lanky’ appearance. There are also often deformities, 
particularly of the thorax, spinal column, and extremities. Another 
characteristic of the disease is the ectopia of the lens of the eye. These 
phenomena have been difficult to explain on the basis of defective evo- 
lution of the mesoderm (FRANCoIs cit. LUND). 

The hereditary nature of the disease is a dominant factor, most of 
the children usually displaying signs if one of the parents is affected 
(Topix et coll. 1947). 

The condition was described in 1896 by MARFAN; his name was con- 
nected with it so that it became known as Marfan’s syndrome. 


Read at the meeting of the Norwegian Society of Radiology, November 1954; sub- 
mitted for publication 14 December 1955. 
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In a patient exhibiting all the signs the diagnosis is obvious. There 
are, however, cases in which the syndrome is hardly noticeable and, 
unless borne in mind, may be overlooked. Marfan’s syndrome is perhaps 
hardly the first condition that occurs to a clinician when faced with an 
enlarged heart; frequent changes are present in the heart and vessels, 
although there is no specific term to describe this part of the syndrome. 
The condition of the heart may dominate the clinical picture to such an 
extent that the patient may be given an incorrect diagnosis of cardiac 
disease and be subjected to examinations and treatment which are not 
indicated (ANDERSON et coll. 1953). On the other hand the signs may 
be so slight as to be overlooked or regarded as unimportant (ToBI et 
coll. Case 1, 1947). The roentgen examinations may in these latter cases 
give the clue to the diagnosis of a serious heart lesion. 

As to the changes in the heart, one has assumed these to be in the 
nature of defects in the auricular septum, although an increasing number 
of post-mortem examinations published seem to show that they are 
also caused by dystrophy of the mesoderm. In other words, the congenital 
malformation does not appear to be of the usual kind. The essential 
factor is the degeneration of the media of the large arteries (aorta and 
pulmonary artery), producing aneurysm; the degeneration may develop 
so far that rupture, causing a dissecting aneurysm occurs. The ostium 
may often be dilated and the valves degenerated to an extent that in- 
sufficiency occurs. Most of the aneurysms reported are found in the 
aorta, generally in its first part and thus affecting the aortic sinuses. In 
two cases aneurysms of the pulmonary artery have been reported (AN- 
DERSON et coll. 1953) and it is interesting to note that in both of these 
an open ductus arteriosus was present. It seems, therefore, that it was 
the additional stress on the pulmonary artery which had caused the 
aneurysm. Aneurysms have only been found in patients over 14 years 
of age, no cases having been reported in younger children. This fact also 
seems to support the theory that strain is an additional cause of aneurysm 
(Toprn et coll. 1947). 

The following case emphasizes the nature of the changes in the heart 
and vessels. 


Case Report 


Male, aged 21; no other cases of Marfan’s syndrome in family. Bilateral ectopia 
lentis and skeletal deformities from birth. He had always been short of breath on exer- 
tion. At the age of 18, tuberculosis was discovered in both lungs; this reacted well to 
treatment. No history of rheumatism. During the last few years there was a distinct 
change in the psychologic make-up and because of this he was admitted to the Psychiatric 
Department and later transferred to the Tuberculosis Department. 

Clinical examination: Distinct signs of dystrophia mesodermalis congenita evident. 
The patient was extremely thin with signs of ‘spider fingers’; in addition his feet were 
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; ‘icle. Ri side of the heart 
Fig. 1. Left ventricle relatively more enlarged than left auric le. Right side of the he 
— probably not enlarged. No enlargement of aorta. 
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aorta 
,aneurysm. 
left aur.app. 


aorta pulm.a. 


aneurysm 
left ventr. 


Mmitr.cusp 
pulm.a. cut surf. 


Fig. 2. Frontal view of heart. Enlarge- Fig. 3. Left ventricle and aneurysm opened 
ment of left ventricle and aneurysm of showing widened aorta orifice, thickened 
the root of ascending aorta. (Sounds and enlarged aorta valves, and aneurysmal 
in the coronary orifices.) sac in root of ascending aorta. Thickened 
mitral cusps. Left ventricular wall largely 

hypertrophic. 


markedly deformed. Pulse 84 irregular, blood pressure 140/o0, Lewis’ symptom +. The 
pulsations of the arteries in the neck and brachial arteries were exaggerated; the vessels 
appeared to be enlarged, thickened, and tortuous. The apex beat was diffuse and displaced 
outwards. A harsh systolic and diastolic murmur was heard all over the heart. The first 
heart sound at the apex was abrupt over the apex the second sound being accentuated 
over the aortic orifice. Electrocardiography showed a left branch block and auricular 
fibrillation. The liver could not be felt; there was no edema or cyanosis. Occasional 
albuminuria. 

Roentgen examinations of the heart (Fig. 1) showed it to be considerably enlarged, 
the total volume amounted to over 2,000 ml and the volume per square metre of body 
surface was calculated as 1,200 ml per square metre. The left ventricle was much en- 
larged, the left auricle also being increased in size but not to the same extent as the left 
ventricle. It is doubtful if there was any enlargement of the right auricle and ventricle 
and it is interesting to note that no increase in size of the aorta could be detected; the 
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leftaur. — ulm.a 


left coron. 
art. 


aneurysm 


cut surf. 
o.aorta 


r.aur. 


Fig. 4. Heart from above showing aneurysm. (Sounds in coronary orifices.) 


central hilar vessels showed no signs of dilatation and there was no evidence of congestion 


of the lungs. 


Progressive insufficiency of the heart set in, the patient displaying severe cyanosis 
and progressive edema; he died of heart failure. 


Post-mortem findings as regards the heart and vessels were as follows: Heart much 
enlarged and weighing 1,000 g (Fig. 2). The left ventricle was very dilated, the wall 


being thickened. The aorta orifice was def- 
initely widened (Fig. 3). The valves were 
enlarged, with their edges slightly thickened. 
Obvious aortic insufficiency present. There 
was an aneurysm affecting the aortic sinuses. 
The coronary orifices were displaced up- 
wards; the aneurysm affected only the intra- 
pericardial part of the aorta (Figs. 2, 3, and 
1). The left auricle was markedly enlarged 
and the ostium was dilated. The mitral 
valves were enlarged and somewhat thick- 
ened, but the edges were smooth. There were 
no defects in the ventricular or auricular 
septa. Nothing abnormal was noted in the ori- 
fices or valves in the right side of the heart. 

Microscopic examination of the an- 
eurysm of the aorta (Fig. 5) showed marked 
degeneration of the elastic tissue with rup- 
ture of the elastic fibres, in between which 
areas filled with a mucous-like substance 
were present. Similar areas, but no rupture 
in the elastic fibres were found in the re- 
mainder of the aorta and in the pulmonary 
artery. Signs of degeneration were noted in 
the aortic valves, but there were no indica- 
tions of rheumatic infection. 


Fig. 


5. 


Section of wall aneurysm: elastic 
tissue degeneration. 


| 
| 
| 
ly 


370 P. AMUNDSEN AND I. HOLTER 


The gross and microscopic post-mortem findings agree well with 
those reported in the cases hitherto published. They support the view 
that the heart disease is due to “the bad material of the vessel wall. 
the ostium, and the valves’. The wall will give way in those regions in 
which the physical stress is greatest, that is to say in and around the 
aortic orifice or in the pulmonary artery if the strain is abnormally 
augmented because of a patent ductus arteriosus. ) 

According to published reports, these patients often develop rheu- 
matic infections and for this reason the view has been held that the 
origin of the heart disease is due to rheumatism. The published results 
of post-mortem examinations, however, do not support this premise. 
Our patient has shown no signs of rheumatic disease and the post-portem 
examination gave no indications of rheumatic carditis. 


SUMMARY 


A case of Marfan’s syndrome associated with cardiovascular disorders is reported, 
The importance of disturbances in the connective tissue of the heart and vessels are 


stressed. 


ZUSAMMENFASSUNG 


Ein Fall mit Marfan’s Syndrom mit kardiovaskuliren Beschwerden wird berichtet. 
Die Bedeutung der Verinderungen im Bindegewebe des Herzens und der Blutgefiisse 
wird hervorgehoben. 


RESUME 


Présentation d’un cas de syndrome de Marfan associé 4 des malformations cardio- 
vasculaires. L’importance des anomalies du tissu conjonctif du coeur et des vaisseaux 
est soulignée. 
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A METHOD OF MEASURING THE TORSION OF THE 
FEMUR IN CONGENITAL DISLOCATION 
OF THE HIP IN CHILDREN 


by 
W. Edgren and L. BE. Laurent 


Most authors agree that there is a higher degree of antetorsion of 
the femur than normal in congenital dislocation of the hip (NAGuRA 
and KosuGe). The degree is important from a therapeutic point of 
view. A high degree of antetorsion often renders the reduced hip unstable 
and there is a marked tendency towards forward re-dislocation during 
the course of treatment. The importance of correction of an increased 
antetorsion by osteotomy of the femur has been stressed by many authors 
(BERTRAND and GutAs, BERNBECK, BRANDES, CREGO and SCHWARTZ- 
MANN, Kripa et coll., LonENz, PLarou, ROHLEDERER, et al.). 

It would be of great value to be able to determine the degree of 
femoral antetorsion in dislocation of the hip before the commencement 
of treatment. The combination of antetorsion and a valgus position 
in the proxim: al end of the femur presents roentgenologic diffic ulties and 
gives rise to sources of error in measurement. Some of the commonest 
methods of roentgenologic measurement of antetorsion will be briefly 
described. 

According to DREHMANN, the leg is rotated inwards under fluoros- 
copy, with the patient supine, until the position of the greater trochanter 
is a true lateral one and the angle of the femoral neck is at a minimum. 
The angle of antetorsion is the angle of the leg with the sagittal plane, 
the knee being flexed to 90 degrees. Stewart and KARSCHNER, and 
later ROGERS, desc ribed a me thod i in which the leg was rotated outwards 
with the patient prone until the femoral neck ‘and diaphysis were in 
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the same line. The angle of antetorsion is the angle of the leg with the 
frontal plane. 

There are of course subjective sources of error in these methods but 
the values obtained are comparable if the measurements are made by 
the same observer (LEVEuF). The methods are thus useful clinically but 
give only relative values of the antetorsion. In infants, however, it is 
difficult to determine the position of the axis of the neck with any degree 
of exactness. 

In 1929, SCHERTLEIN described a method of estimating the ante- 
torsion, the femoral neck angle being measured with the aid of an anterior- 
posterior film and one obtained in Lauenstein’s position. The antetorsion 
was then calculated by means of trigonometry. In 1952, LEGER described 
a similar method, anterior-posterior and lateral views of the hip being 
used. Measurement of the antetorsion according to similar principles was 
reported in 1953 by RypER and Crane, DuNLAP et coll., and in 1954 
by Brtiinc. Thorough experimental investigations by DUNLAP et coll. 
indicate that antetorsion mi ry be measured fairly exactly by this method. 
The authors constructed an apparatus with the aid of which the patient's 
leg could be fixed reasonably accurately in the required position for a 
lateral roentgenogram. The values obtained by measurement of the 
antetorsion in 430 hips of normal children agree comparatively well 
with the values obtained by Lanz by anatomic measurements, the 
average antetorsion of normal hips at the age of 1 year being 30 degrees. 
DunLap et coll. measured the antetorsion in 40 dislocated hips and found 
the average to be 51 degrees. 

In 1924, ScuuLtz described a method in which axial roentgenograms 
were taken along the femur towards the hip-joint, with the joint flexed 
at 90 degrees. The axis of the condyles and the neck were thus projected 
upon each other. Because the soft tissues of the thigh conceal the neck, 
the femur must be slightly abducted. DunN checked this method in 1953 
and considered that it gives satisfactory results. 

A modification of Scuuttz’ method (EDGREN) has been used at 
our hospital since 1947. Since it appeared that in infants the femoral head 
and neck did not appear sufficiently clearly in ordinary roentgenograms, 
the joints were filled with contrast medium. As routine arthrography 
was performed before the attempts at reduction, axial films could be 
taken simultaneously. The technique is as follows: 

After the contrast medium (Uriodone 35 %) diluted with an equal 
amount of saline solution, has been injected into the joints, the patient 
is placed on the operating table on his back. The hips and knees are 
flexed to 90 degrees, the legs lying horizontally on a support the height 
of which is adjusted according’ to the length of the thighs. The legs are 
fixed with sandbags so that they are parallel; the femurs are also adjusted 
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so that they are parallel. The central ray 
is directed halfway between the hip-joints 
and the symphysis pubis. Fig. | shows the 
position of the patient on the table. 

Fig. 2 gives an example of an axial 
roentgenogram obtained according to this 
method. 

A line bisecting the femoral head is 
drawn on the roentgenogram. A line is then 
drawn parallel to the lower edge of the film. 
The medial angle formed is the angle of 
antetorsion. It is thus the antetorsion of the 
head that is measured. The neck is often 
concealed and therefore antetorsion of the 
neck cannot as a rule be measured by this 
method. 

There are several sources of error. 
The soft tissues and the diaphysis some- 
times obscure the contours of the head. 
This can be avoided by slightly increasing 
the abduction or the extension of the hip. 
Dunn's investigations indicate that slight Fig. 1. Position of patient when 
abduction does not affect the results. We torsion is ac- 
have been able to confirm this with films — cording to the Scnuirz-Epcren 
ofa femoral preparation in which, however, method. 
the torsion was only 18 degrees. These 
confirmed DuNN’s observation that a slight displacement of the roentgen 
tube medially from the femoral head and slight abduction or extension 
of the hip did not influence the value of the angle of antetorsion, at 
any rate not at this degree of antetorsion. Investigations by DuNLAP 
et coll., however, show that the error in measurement increased at a higher 
degree of antetorsion if the position of the femur is moved in the direc- 
tions mentioned. In order to avoid such errors, attempts should be made 
to fix the hips in apposition at 90° flexion and 0° rotation. Different values 
for the diaphyseal neck angle should not influence the angle of ante- 
torsion measured according to this method. 

One factor which may cause considerable errors in measurement 1s 
the position of the plane of the condyles. If this is not parallel with the 
plane of the casette it will immediately influence the angle of ante- 
torsion. Slight outward rotation of the femur produces too wide angles, 
while inward rotation gives too small angles. Even though the legs are 
placed parallel with the table, slight divergences are difficult to avoid. 
It seems that in Dunn’s technique, in which an assistant holds the legs 

25-- 563088. Acta Radiologica. Vol. 45. 
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would be still more difficult to elim. 
inate. The apparatus constructed by 
Dunuap et coll. might be used wit) 
ScHULTz method to overcome this. 
DuNLAP et coll., however, paid no 
attention to the possible errors that 
may arise if the femur is rotated. 
These were pointed out by Rypgr 
and CRANE. That differences occur 
on rotation of the leg could be 
proved in our experiment by means 
of a preparation in which a Kirsch- 
ner wire was attached to the pos- 
terior surface of the condyles to 
mark the condylar plane. 

Another source of error is the 
difficulty in determining a line which 
Fig. 2. Left hip. Complete dislocation. exactly bisects the femoral head. In 
Angle of antetorsion 53°. (Age of patient axial arthrograms of the hip-joint 

the contours of the head may be 

fairly well outlined. This facilitates 

the drawing of the line of bisection. In ordinary roentgenograms of the 
hip-joints of infants this is often difficult. 

The femoral antetorsion was measured according to this method in 
58 patients with congenital dislocation of the hip. The number of hips 
measured was 90. The patients were aged 1 to 7 years, the mean age 
being 2 years. There were great variations in the antetorsion. The lim- 
iting values were 80 degrees and 30 degrees, the mean value of 90 hips 
being 50 degrees. This agrees well with the mean value (51°) obtained 
by Dun ap et coll. for 40 dislocated hips. LANnz reported the normal 
antetorsion to be 30 degrees at the age of | year and 20 degrees between 
the ages of 3 to 6 years. A considerable increased antetorsion was thus 
demonstrated in congenital dislocation. 

A number of hips in which the antetorsion had been measured by 
this method were later treated surgically. The antetorsion was measured 
during operation according to a method previously described (LAURENT). 
In 62 cases the results of operative and roentgenologic measurement of 
the antetorsion could be compared. Operative measurement of the an- 
tetorsion gave a mean value of 40 degrees, the similar value of these 
cases obtained by roentgenologic measurements of the antetorsion were 
thus 10 degrees higher on an average than those obtained by measurement 
during operation. Such differences occurred with all degrees of ante- 
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torsion. There were naturally also sources of error in measurement of 
the antetorsion during operation, one, for instance, being the difficulty 
of fixing the condylar plane parallel with the horizontal plane. Exact 
values for the antetorsion could not therefore be obtained by measure- 
ments during operation either. It is possible that in some cases the opera- 
tive and roentgenologic measurements contained errors in opposite 
direction, the difference then being abnormally great. 

A more exact degree of the angle of antetorsion seems to be obtained 
by means of trigonometry and with the aid of two roentgenograms of 
the proximal end of the femur in different planes according to the methods 
previously mentioned. Errors of measurement, however, must be reckoned 
with here as well. RypeER and CRANE calculated the mean error to be 
10 degrees. 

In hospitals in which arthrography is used as a guide in the treatment 
of dislocation, ScHULTZ-EDGREN’s method for the determination of the 
angle of antetorsion is a quick and simple one. Although it does not give 
absolutely exact values, it is clinically applicable and the values obtained 
may offer indications for the correction of the antetorsion and also suggest 
the prognosis. 


SUMMARY 


The authors have used ScuuLtz’ method in the roentgenologic determination of the 
antetorsion of the femur in congenital dislocation of the hip-joint by obtaining axial 
roentgenograms in connection with arthrography. 


ZUSAMMENFASSUNG 


Die Verfasser haben die Methode von ScHuLtTz zur réntgenologischen Bestimmung 
der Antetorsion des Femurs bei kongenitalen Hiiftgelenksdislokationen benutzt. Sie 
machten axiale Réntgenaufnahmen im Zusammenhang mit der Arthrographie. 


RESUME 


Les auteurs ont utilisé la méthode de ScsuLtz pour mesurer radiologiquement l’anté- 
torsion du fémur dans la luxation congénitale de la hanche en faisant des radiographies 
de profil pendant une arthrographie. 
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PANTOMOGRAPHY OF DEEP LAYERS 
A preliminary report 
by 


Pekka Soila 


Experience with pantomography has shown that this method is 
practicable in the examination of the outer layers of curved surfaces 
(2, 3). Recent observations, however, have suggested the possibility 
of the pantomographic examination of layers at any desired depth of 
the object. The chief advantages to be expected are diminished tomo- 
graphic blurring in ordinary pantomograms and the application of ster- 
eoscopic and other special techniques not possible or of benefit in con- 
ventional tomography. 

The combination of the position of the object, its rotation, and the 
movement of the film, principally determine the layer obtained (1). 
This layer is by no means limited to the surface, for any structures so 
placed as to move at the linear speed of the film will be reproduced. A 
recent technical developme nt by PaaTErRo (4) offers many advantages 
in the search for variations in the set- up, particularly if the movement of 
the newly suggested straight casette is made independent of the rota- 
tion of the object- holder. The desired layer may be free ly selected and 
the arrangement should not be too involved. 

The blurring depends, of course, upon the relative roentgen opacity 
and the speed of adj: went structures, and must be considered separately 
in every case with due regard to the multitude of anatomic and kilovoltage 
problems encountered. The same applies to the selection of ‘projections’. 
The result of the pantomographic examination is a curved roentgeno- 
graphic cut, and this should be so planned as to meet the requirements 
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Fig. 1 a. Projection 1, stereo-coupk 
vertical tube-shift. Image layer throug 
cavum tympani. Extensive, normal pneu- 
matisation. Entire mastoid process, sinus 
borderline, antrum, and aditus, well de- 
monstrated. Living subject. b. Schem- 
atic drawing of a, showing approximat 
position of image layer. Roentgen tub 
tilted 30° cranialwards. 


of the examination. The original conception of pantomography is thus 
entirely reversed; the purpose is no longer confined to depicting curved 
surfaces, but to carrying out examinations at any desired depth by 


using a curved image-layer. This is dictated by the very nature of the | 


method. In many situations it obviously is a handicap, in others it may 
be an advantage, and in some instances, 7. e. where representation of 
the object requires only a small portion of the circumference of the 
rotation, its effect is negligible; in the latter case the part of the cylinder 
used becomes comparable with a plane. Conventional roentgenographs 
afford the best means of calculating the location of the cuts: whenever 
ggg the central ray should be directed along the proposed rotational 
axis, or lie parallel with it. A precise determination of the cut seems 
senile and may be helpful in various measurements involving the 
object. This technique opens up new possibilities of studies of the skull. 
the larynx, the chest etc., wherein symmetry plays a role. 
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Fig. 2 a. Projection 2. Symmetrical reve- \ 

lation of both pyramids. Cellular system, / —y \ 

fossae glenoidales, eminentiae arcuatae, \ 

g 

and both porus acusticus internus visible. V7 £ 

Note upper semicircular canal on right 4 LO \ { 
side, but not visible on left possibly owing / 

to anatomic asymmetry. Occipital parts \ } \ 


of os sphenoidale with sinus also in cut. it 
Dry skull. b. Se : ie 


Schematic drawing of a. 


As to the technical equipment required in the wider application of 
pantomography, considerable space and flexibility in the positioning of 
the object is necessary. The rotational movement allows e xposures around 
a longitudinal axis only, and within the limits of this circumstance the 
problems of positioning have to be worked out. It would be advantageous 
to measure the image-laver from the surface of the object and not rigidly 
hold to measurements from the rotational axis. Large variations in 
absorption could be evened with the help ofa photo-timer. The possibilities 
offered by high kilovoltage and the connected dosage problems will be 
dealt with elsewhere. 

In accordance with the aforementioned principles, the inner parts of 
the skull, particularly the petrous part of the temporal bone, were selected 
for the initial experiments. In this latter area the conditions required for 
the set-up may be widely varied, and many possible selections to suit the 
rotation are available. A conventional roentgenogram of the base of the 
skull served as a guide for the calculations. The following projections 
were used (compare with the schematic drawings): 


True lateral, with the tube tilted 30° from above. This projection 
is comparable to Schiiller’s projection and, when employed, pantomo- 
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Fig. 3 a. Projection 3. Both pyramids 
in cross-section. Both regions of semi- 
circular canals in cut. A.p. demonstra- 
tion of lower part of processus mastoideus. 
Foramen occipitale in cut. Dry skull. 
b. Schematic drawing of a. 


graphy approaches conventional laminography. The are of the rotation 
is also relatively short (Fig. 1). 

2. A projection in which the pantomographic cut is placed alonga 
semicircular anatomic entirety formed by both temporal bones on a 
roentgenogram of the base of the skull. The rotational axis lies somewhere 
in the fossa occipitalis (Fig. 2). 

3. A projection opposite to (2) and symmetrically crossing both pyra- 
mids of the temporal bones. The rotational axis is in the region of the 
ethmoidal cells (Fig. 3). 

4. As (2) with the head flexed to about 45°. 

These projections, particularly the last, illustrate the potentialities of 
pantomography applied to the examination of deep layers. We are now 
engaged in exploring further the possibilities suggested in this preliminary 
report. 
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Fig. 4 a. Oblique section through pyra- 

mids. Whole length of sinuses projected 

free. Cellular system again clearly dem- 

onstrated. Both pores and apices visible. 

Dry skull. b. Schematic drawing of a. 

Same projection as in Fig. 2 with skull 
flexed to about 45°. 


SUMMARY 


The possibility of carrying out pantomographic examinations of deep layers is 
discussed. This method provides curved tomographic images of objects, which may be 
caused to revolve around a longitudinal axis. The resulting roentgenograms are charac- 
terized by relatively little blurring. 


ZUSAMMENFASSUNG 


Die Méglichkeit, pantomographische Untersuchungen tiefer Kérperschichten aus- 
zufiihren, wird besprochen. Diese Methode ergibt gekriimmte tomographische Abbildungen 
von Objekten, welches sich durch Rotation um eine longitudinale Axel machen lisst. 
Die resultierenden Réntgenbilder sind durch eine verhialtnismissig geringe Unscharfe 
charakterisiert. 
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FRO 
RESUME 
L’auteur étudie la possibilité de pratiquer des examens pantomographiques de couches 
profondes, Cette méthode donne des images tomographiques courbes objets quil est 
possible de faire tourner autour d’un axe longitudinal. Les radiographies obtenues se 
caractérisent par un flou relativement peu important. 
AT 
REFERENCES 
1. Duname, J.: Les procédés de radiographie en coupe non rigoureux. 25 (1954), 129 
2. Paarero, Y. V.: Pantomography in theory and use. Acta radiol. 41 (1954), 321. 
3. Die Anwendung der Pantomographie fiir klinische Untersuchungen. Fschr. Ront- 
genstr. 82 (1955), 525. 
1. The principles of the construction and function of the stereo-pantomograph 
Acta radiol. 43 (1955), 113. 
A 
st 
Sl 
cl 
il 
f] 
S| 
0 
t 
V 
( 


FROM THE ROENTGENDIAGNOSTIC DEPARTMENT (DIRECTOR: PROF. K. LINDBLOM), 
KAROLINSKA SJUKHUSET, STOCKHOLM, SWEDEN 


REDUCTION OF STATIC DISTURBANCES 
IN DARK ROOMS 


by 


Ove Mattsson 


The static phenomena encountered in photographic work are produced 
mainly in three ways, as pointed out by NEwMAN (1923) and others. 
Firstly, a charge of static electricity may be imparted to a dielectric sub- 
stance by friction. Secondly, electricity may be produced by placing two 
suitable objects in contact and rapidly separating them: one will be left 
charged with positive, the other with negative electricity. According 
to BIKERMAN (1948), electrification by friction is to be considered as an 
intensified form of electrification by contact. The third way is by in- 
fluence, an effect similar to induction in dynamic electricity. Many 
substances may be electrified merely by being moved within the field 
of a charged body. 

Although the static sparks produced are often faint and minute, 
they have a bluish colour of very high actinic value. Photographic material 
will therefore readily reproduce a distinct record of their trail. 

The effects of static in photographic processing were discussed fairly 
early by a number of authors. Most of these dealt with problems con- 
cerning motion picture film. NEWMAN as well as CRABTREE and IvEs 
(1925), and K6GFINGER (1925) may be mentioned. These authors recom- 
mended arrangements for preventing friction of the film surface, and 
pointed out the importance of electric conductivity in the various ob- 
jects used in handling film. 

Static phenomena will appear with any kind of film if the conditions 
are suitable. PRocHNow (1931) discussed static pattern in roentgen films 
and advised special care when taking the sheets out of their protective 
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wrappings of black paper. He considered the well-known sparks and 
fork-like patterns to be caused by negative electricity, the positive 
discharges giving spots of a cloudy small-dotted appearance. Thorough 
studies of the effects in roentgenograms from theoretic and _ practical 
points of view were made and presented by FRANTZELL (1953 and 1955). 

Prevention of static is a problem of considerable general interest, 
for instance in industry, and there is a wealth of literature available. 
The general principle of prevention is, apart from avoiding friction, to 
increase the electric conductivity of the substances employed, so that 
all charges will leak away immediately. Conductive floors in operating 
rooms will eliminate explosions of inflammable anaesthetic agents. Suit- 
able humidity of the air is essential and air-conditioning is important; 
it is well known that static discharges are more common in a dry atmos- 
phere, as often occurs in winter-time. Radioactive isotopes have been 
used for the neutralization of these effects in certain industrial fields. 

The prevention of static electricity by a conductive coating is a method 
often used. An immense number of anti-static coatings for photographic 
films are described in the patent literature; among early patents to that 
purpose is that of Prrman (1920). There seems to have been uninterrupted 
progress, which still continues, in this field. 

In spite of the efforts made by the producers of roentgen film to 
reduce the danger of inherent static phenomena there remain important 
factors as regards its handling in the darkroom. Extreme care is necessary 
in dealing with this valuable roentgenographic material. The moment 
the film is taken out of the package until it is placed in the developer, 
all rapid movements must be avoided. There seems to be a certain im- 
provement in packing films without any coloured paper wrapper since 
this will often cause static effect when removed. 

The use of plastics and similar materials in contact with roentgeno- 
graphic materials in the darkroom seems to have increased the danger 
of static phenomena. In this paper the author proposes to call attention 
to some of these problems. 

The table in the darkroom is the central area in which the films are 
handled. It is here that casettes are loaded and unloaded and films are 
marked with identification date and attached to clips or hangers. Among 
the causes of static the author has found the surface of the darkroom 
table to be an important one. The special character of the table top seems 
to be of special interest. The author’s attention was called to this fact 
by a certain static effect which often appeared in one of the Roentgen- 
diagnostic Departments of Karolinska Sjukhuset. It had a typical 
appearance which was easily recognized from one occasion to another. 
The small diffuse spots of density formed a parallel streaky pattern. 
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Fig. 1 Fig. 2 


Figs. 1 and 2. Roentgen films with static marks of special character. Note the parallel 
streaky pattern. Compare Fig. 3. 


Figs. | and 2 show two roentgenographs with these peculiar markings. 
The surprising pattern was finally explained: the surface of the darkroom 
table was slightly corrugated, a fact only visible in reflected light (Fig. 3). 
The pattern from Figs. | and 2 is easily recognizable. During the loading 
of casettes, etc., the films were in contact with the table top and there 
was often slight friction; the surface had a hard coating of a typical 
low conductive character (synthetic enemal). It was easy to reproduce 
the pattern by contact friction (Fig. 4). 


Fig. 4. Experimental reproduction of 
phenomenon shown in Figs. 1 and 2. 


Fig. 3. Surface of table top of darkroom in which films of 

Figs. 1 and 2 were processed. Photograph taken with one- 

sided illumination which demonstrates parallel corruga- 
tion of surface. Compare Figs. 1 and 2. 
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The phenomenon disappeared 
and the static effects in general 
were markedly reduced as soon 
as film contact with the offend- 
ing surface of the table was elim- 
inated by means of a covering 
cloth. The author used white 
linen sheets as supplied by the 
hospital laundry to the operating 
theatres: these were changed 
twice weekly. The linen material 
did not promote static phe- 
nomena, just as linen clothing, 
as against nylon clothing, does 
not produce static. The special 
character of the cloth both as 
regards friction and its electrical 
properties are important. 

The white cloths have addi- 
tional advantages. The dark- 
Fig. 5. White linen cloths on table tops of room routine is rendered more 
darkroom tables reduce static disturbances pleasant and efficient, as the per- 

and generally improve the interior. sonnel see much better than when 

a dark table is used (Fig. 5); 
work with the heavy casettes is made more silent, and the darkroom pre- 
sents a cleaner appearance. The use of white cloth on darkroom tables 
has proved very practical during a test period of more than two vears. 

It is naturally of considerable importance that the apparatus used 
for marking the films should also be static-proof. The identification 
printer shown in Fig. 5 is of stainless steel and is connected to earth 
by a direct cable. 

Surfaces of a type which promotes the appearance of static phenomena 
are not confined to table tops. The intensifying screens of the casettes 
will necessarily be in contact with the film. A study was made by the 
author of the tendency of ordinary screens on a cardboard base, as com- 
pared with a new type of plastic screens, to produce static electricity. 
A small sheet of film was rubbed a fixed number of times between a 
pair of screens subjected to constant pressure. A series of tests showed 
uniform results. The plastic screens produced a number of static marks 
but the ordinary screens hardly any: the same type of plastic screens 
in daily routine also caused a remarkable amount of static disturbance. 
It is, however, to be expected that the use of antistatic coatings will 
reduce this important disadvantage. 
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Finally, it should be men- 
tioned that the use of plastic 
or rubber gloves usually has a 
destructive effect upon roent- 
genographic material. Widely 
spread discharges corresponding 
to the contact of the fingers of 
the gloves with the film may 
occur (Fig. 6). 

While static phenomena from 
low-conductive surfaces of dark- 
room tables may be overcome 
by a cloth cover, similar disturb- 
ances from intensifying screens 
and gloves of materials with 
particularly low conductivity, 
such as plastics, seem to be more 
difficult to avoid. 


Fig. 6. Static discharges on roentgen film 
caused by use of plastic gloves. Note large 


spots corresponding to fingers. 


SUMMARY 


The importance of the darkroom table as a source of static disturbances is pointed 
out, and a method of avoiding the phenomena described. The generation of static from 
plastic intensifying screens and from gloves is discussed. 


ZUSAMMENFASSUNG 


Die Bedeutung des Dunkelzimmertisches als eine Quelle der statischen Stérungen 
wird hervorgehoben und eine Methode zur Vermeidung dieser Phanomene wird beschrie- 
ben. Die Bildung statischer Elektrizitat durch Verstirkerschirme aus Plast und durch 
Gummihandschuhe wird besprochen. 


RESUME 

L’auteur insiste sur limportance de la table du laboratoire de développement com- 
me source d’artéfacts dis A lélectricité statique et décrit une méthode pour éviter ce 
phénoméne. Il étudie la production d'électricité statique par les écrans renforcateurs en 
mati¢re plastique aussi bien que par les gants. 
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FROM THE ROENTGEN DEPARTMENT (DIRECTOR: SVEN BRUUN) AND THE MEDICAL 
DEPARTMENT (DIRECTOR: PER HANSSEN), ROGALAND SJUKEHUS, STAVANGER, NORWAY 


LYMPHADENOGRAPHY 


A new method for the visualization of enlarged 
lymph nodes and lymphatic vessels 


(Preliminary report) 
by 


Sven Bruun and Arnfinn Engeset 


In 1952, fistulography with lodipin (‘diinnfliissig’) was carried out 
in a patient with a glandular abscess in the left groim (Case 1). The result 
of this examination gave us the idea of lymphadenography. 

The contrast medium injected into the glandular abscess was seen 
to enter delicate channels extending from the groin along the iliopectineal 
line. Films obtained somewhat later showed accumulations of the contrast 
medium in oval formations situated anteriorly to the iliosacral joint. 
It was considered that the channels must be lymphatic vessels and the 
oval structures were probably draining lymph nodes (Fig. 1). It was then 
thought that similar visualization of the lymphatics might be achieved 
by the percutaneous injection of contrast medium into an enlarged lymph 
node. A patient suffering from lymphosarcoma with generalized lymph 
node enlargement (Case 2) was selected as a subject. One of the enlarged 
lymph nodes in the inguinal region was punctured with a no. 10 needle 
(0.8 mm bore) and 4 ml of thin iodized oil, lodipin (‘diinnfliissig’), were 
injected in the course of thirty minutes. Following the injection, it was 
observed that several inguinal lymph nodes had been rendered opaque. 
The contrast medium was also seen to have entered three lymphatic 
vessels along the iliopectineal line and proximal lymph nodes up to the 
level of the fifth lumbar vertebra (Fig. 2). 


Submitted for publication 8 February 1956. 
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Fig. 1. Case 1. Glandular abscess. 
i. Fistulography: Lymph node and 
2 lymphatic vessels outlined. b. 1"/, 
hrs later. Intrapelvie lymph nodes 
outlined; no medium in lymphatic 


vessels. 


We had thus demonstrated that parts of the lymphatic system may be 
visualized by the injection of iodized oil into an enlarged lymph 1 node. 
We have called the method lymphadenogri aphy. 

We have carried out ly mphadenography in a total of 11 cases of various 
forms of lymphadenopathy. So far it seems that visualization of affected 
lymph nodes is best achieved in cases of lymphosarcoma or leukemia. We 
_ once had the opportunity of carrying out lymphadenography in a 

‘ase of Hodgkin's disease; the examination was technically unsuccessful 
oa the result was not considered conclusive. It was also performed i 
cases with lymph node metastases from a squamous-cell carcinoma. Some 
of the nodes adjacent to the one injected were rendered opaque but, as 
expected, the lymphatic structures were not as clearly visualized as in 
cases of ly mphosarcoma or leukemia. It has been shown (1) that a sec- 
ondary growth infiltrating the body of a lymph node will interfere with 
the lymph flow through it. The following are two examples of the ap- 
plication of the method: 

Case 3. A patient with lymphosarcoma. Four (4) ml of Iodipin were injected into 
an enlarged lymph node in the right groin. The contrast medium was seen to enter a 
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Fig. 2. Case 2. Lymphosarcoma. Pereu- — Fig. 3. Case 3. Lymphosarecoma. Percu- 
taneous injection of lodipin into lymph taneous injection of lodipin into in- 
node in right groin. Inguinal and intra-  guinal lymph node. Lymph nodes and 
pelvic lymph nodes and lymphatics out- lymphatic vessels outlined. 


lined. (Calcified myoma medially.) 


number of enlarged nodes in the right groin as well as lymph nodes along the pelvic 
vessels and those to the right of the spine up to the level of the second lumbar vertebra. 
During and immediately after the injection the medium appeared in a number of the 
lymphatics connecting the nodes. It was retained in the nodes, but disappeared from 
the vessels shortly after the injection (Figs. 3 and 4). lodipin was also injected into an 
enlarged axillary lymph node in the same case. A number of enlarged axillary nodes as 
well as the entire subclavian trunk were outlined (Fig. 6). The contrast medium was 
retained in the lymph nodes for several months. Roentgen irradiation was administered 
and included the opaque lymph nodes: a decrease in size of the retrope! itoneal and axillary 
lymph nodes in response to the treatment was noted (Fig. 5). 


Case 4. A patient with lymphatic leukemia. lodipin was injected into enlarged 
lymph nodes in the right axilla, a total of 4 ml being introduced in the course of sixty 
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Fig. 4. Case 3. Paravertebral Fig. 5. After roentgen irradiation. 
lymph nodes to level of L 2 out- Considerable reduction in size of 
lined. enlarged paravertebral lymph 


nodes. 


minutes. A number of enlarged nodes in the axilla as well as the right subclavian trunk 
became opaque and the right lymphatic duct was demonstrated (Fig. 7). 


The contrast medium. We commenced our investigations by using 
thin iodized oil (lodipin). Later, we tried other contrast media. 

From ErskInp’s studies of the lymph flow from the peritoneal cavity 
(2) it was to be expec ted that the colloidal contrast medium Thorotrast 
might prove suitable for lymphadenography. This contrast medium was 
employed on two occasions. Filling of some lymphatics and a number 
of nodes was achieved, but Thorotrast did not give such good films as 
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Fig. 6. Case 3. Percutaneous injection of Fig. 7. Case 4. Lymphatic leukemia. 
lodipin into axillary lymph node. Large and — Percutaneous injection of Llodipin. Axillary 
small nodes in left axilla, several lymphatics, lymph nodes and subclavian trunk out- 

and left subclavian trunk outlined. lined; right lymphatic duct slightly opaque. 


thin lodipin. Thorotrast was retained in the lymph node injected but 
disappeared from the lymphatics and other nodes visualized during the 
injection. Dionosil and Perjodal H, were also used but proved unsuitable, 
the same applying to crystalloid media of the iodopyracet group, e. q., 
Nycotrast. A 35 per cent solution of this medium was tried on several 
occasions: in all instances it diffused very rapidly into the surrounding 
tissues. Previous investigations have shown that colloid substances in- 
jected subcutaneously or intramuscularly are transported chiefly via the 
lymphatics while crystalloid solutions are transported mainly through 
the blood vessels (1). This is obviously due to molecule and particle size 
(2) and may explain why lodipin and Thorotrast proved more suitable for 
lymphadenography than the other contrast media tried. 


Complications. The injection of a contrast medium into a cancerous 
lymph node may be considered to involve some risk of spread of the 
cancer cells. The risk is probably not great as the injection is carried 
out very slowly. This point, however, requires further investigation. 

lodipin administered by subcutaneous injection is fairly well tolerated. 
We had some fear that the iodized oil might enter the circulation and thus 
give rise to fat embolism. So far, however, we have observed no sign of 
this complication. We have been careful, however, not to inject large 
amounts of the medium and have never exceeded a dose of 5 ml. In 3 
cases subjected to axillary lymphadenography the contrast medium 
could be followed to the subclavian vein, and in 1 of these was seen to 
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enter a major vein from which it disappeared very rapidly without pro- 
ducing any sign of fat embolism. 


Discussion 


To our knowledge, no one has previously suggested the use of a 
contrast medium for visualization of lymph nodes in adenopathies, and 
the percutaneous injection of a contrast medium into a lymph node for 
this has not been used before. KinmontH (4), however, has carried out 
lymphangiography; his work was not known to us until our experiments 
were completed. His experiments were aimed at visualization of the lym- 
phatics, particularly in lymphedema, by the injection of a diodone solu- 
tion, which is absorbed very rapidly, directly into a lymphatic vessel after 
surgical exposure. He showed that the contrast medium passed the lymph 
nodes in the popliteal region but found no retention of the medium in the 
nodes as by our method, probably due to the fact that diodone is a 
crystalloid substance. 

Conclusions 


Lymphadenography is suitable for visualization of enlarged retro- 
peritoneal lymph nodes in selected cases. As the contrast medium is 
retained in the nodes for a considerable period of time, the method seems 
useful for determining the effect of radiation therapy or other treatment. 
For similar reasons it may open up new therapeutic possibilities in 
connection with the injection of radioactive isotopes into parts of the 
lymphatic system. 

In the absence of enlarged lymph nodes accessible to injection a 
technique similar to that described by KinmontH may prove useful. 

One of us (E.) has commenced a systematic study of the application 
of the method for diagnostic and therapeutic purposes. 


SUMMARY 


A new method for the roentgenographic study of lymph nodes and large lymphatic 
vessels by the percutaneous injection of iodized oil into an enlarged lymph node is de- 
scribed. The method is useful for diagnosing enlarged paravertebral lymph nodes and 
for determining the effect of radiation therapy. 


ZUSAMMENFASSUNG 


Eine neue Methode fiir das réntgenologische Studium von Lymphdriisen und grossen 
L ymphge fiissen, bei der man jodiertes Ol perkutan in eine vergrésserte Lymphdriise 
injiziert, wird beschrieben. Die Methode ist fiir die Diagnose paravertebraler Lymph- 
driisen und fiir die Beurteilung des Resultates der Strahlenbehandlung derselben von 
Nutzen. 
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TO- ,O TT 
RESUME 

Les auteurs décrivent une nouvelle méthode d’étude radiologique des ganglions 
lymphatiques et des gros vaisseaux lymphatiques par injection percutanée d’huile iodée 
dans un ganglion lymphatique augmenté de volume. Cette méthode est utile pour le 


fa diagnostic des adénomégalies paravertébrales et pour juger leffet de la radiothérapie. 
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FROM THE ISOTOPE LABORATORY, DEPARTMENT OF GYNECOLOGY (DIRECTOR: PROF, 
P. WETTERDAL), SABBATSBERGS SJUKHUS, KAROLINSKA INSTITUTET, 
STOCKHOLM, SWEDEN 


ACTIVATION ANALYSIS WITH CHARGED 
PARTICLES! 
by 
Erik Odeblad 


Activation analysis with neutrons in the pile is nowdays a well-estab- 
lished analytical method. A sample is irradiated in the pile, and the ele- 
ments of the sample are transformed in radionuclides, which are iden- 
tified by examining their nuclear radiations, half-lives, etc. It is, in 
addition, also possible to activate the unknown sample with charged 
particles (protons, deuterons, alpha particles, and others) from natural 
alpha sources or from a cyclotron or other accelerator. Several papers 
on such applications (von ARDENNE and BERNHARD 1944, for example) 
have appeared. The scope of the present paper is to give some funda- 
mental aspects on this method of analysis. 

Basic considerations. Starting from the definition formula for cross- 
section 

dn Ho dr 


where dn/n is the fraction reacting projectile particles, ¢ the cross-section 
in em*, dx the sample thickness in cm and H the number of target nu- 
cleicm’, we obtain: 


d?n/dt Mdrj Wi Ma) A 


In this formula d?n dtdx is the decay rate per cm sample thickness of a 
particular radioisotope formed in the sample containing W grams per 
' A paper, now revised, presented at the Symposium on Trace Elements at the New 
York Academy of Medicine. New York. November 1955. 
Submitted for publication 3 February 1956. 
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em of an element with chemical atomic weight A.. M is the Avogrados 
number, and / the flux of projec tile partic les i in sec. O is the fractional 
isotopic abundance of the reacting isotope of the element. considered, 
i the disintegration constant in sec of the radionuclide formed: ¢, 
is the activation time in seconds and ¢, the decay time in seconds after 
activation is finished until the decay rate dn/dt is measured. Eq. (2) also 
defines (). 
For the disintegration constant 2, we have 


where t is the half-life of the radionuclide in seconds. For the counting 
rate c we have 

where g is the geometric and operational efficiency of the detector. If 
there are chemical or physical processings of some kind accompanied with 
loss of radionuclide, one has to correct the processing loss with factor p 
in eq. (4). 

The cross-section. The cross-section ¢ is markedly dependent on the 
kinetic energy FE of the projectile particle. In the case of the thermal 
neutron, £, or the spectral distribution of £, P(£), does not change 
appreciably within the sample, so that variations of « with £ usually 
need no consideration. On the other hand, when charged particles are 
used for activation, o as a function of £,o(2£) must be considered, since 
the kinetic energy EF is gradually decreased when the projectile particle 
passes ~~ 4 the sample. 

o(£) is, in general, different for all target nuclei and all projectile 
particles. ‘ie some two hundred stable nuclides and some five types of 
projectile particles and several products are suitable, several thousands 
of cases of careful measurements of the excitation function o(/) should 
be known. Actually only about 200 cases (mainly published in the Phys- 
ical Review during the last two decades) have been described accurately 
enough so that much work of a basic nature remains to be done in this 
field. 

For charged particles, all known cases of excitation function o(£) have 
a general course as shown in diagram 1 (see Evans 1955 et al.). At 
low kinetic energies, the Coulomb barrier of the nucleus usually prevents 
sufficient statistic penetration of projectile particles into the target 
nucleus, and the cross-section is therefore very small. The Coulomb 
barrier is higher for heavier elements. As E is raised, ¢ increases because 
the Coulomb barrier is gradually penetrated and reaches a maximum 
usually not exceeding the order of the geometric cross-section of the 
nucleus. When E£ is increased still further, « tends to decrease, depending 
on the occurrence of competing nuclear reactions, more and more of 
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500 7 
0 
—E 0 50 7 
Diagram 1. Common dependence of cross- Diagram 2. Relation between mean ioniza- 
section, o, on projectile particle energy, tion potential, I, in electron volts and atomic 
E. Full line (P), denotes o(£) for a nu- = number Z. Curve B shows how back-scat- 
clear reaction. Dotted line (7') denotes tering fraction (arbitrary scale) depends on 
total cross-section. The difference, C, be- Z. The curves are normalized at Z = 50 
tween 7 and P denotes the cross-section (tin). By measuring B relatively to tin for 
available for competing nuclear reactions. | any specimen of unknown composition an 
The diagram illustrates how P is ex- average value of J can be found, if it is as- 
tremely small at low bombarding energies, | sumed that both curves are roughly equal. 
then grows up to a maximumand finally —_ The error introduced because the curves are 
decreases with increasing E. not equal is comparatively small due to the 


logarithmic dependence of J in eq. (8). 


which become energetically allowed as EF increases. In some cases, super- 
imposed resonances occur, when the compound nucleus is formed in the 
vicinity of an energy level. Other mechanisms of reaction besides com- 
pound nucleus formation, e. g. neutron or proton stripping and Coulomb 
excitation, often occur. The majority of reactions of interest here have 
cross-sections between 0.001 and 1 barn (1 barn 10-* cm*). 

Introducing the formula for energy loss. When charged particles pene- 
trate matter, E and x (way of path) are related. Considering a small 
element of path dz, we may write 


where Q is obtained from eq. (2) 


The expression for energy loss of non-relativistic heavy particles is 
(see EVANS 1955 et al.) 


— (dE/dx) = (2 2*/qE) NZ log (4 (6) 


where e is the electronic charge, z the charge in units of e of projectile 
particle, N the number of atoms of nuclear charge Z per cm’, J the mean 
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ionization potential and q the ratio of electronic and projectile masses. 
Extending this equation to a composite absorber we may write: 
dz = qE dE/2me*z* (2 NZ) log (7) 


If we consider the logarithmic term as varying so slowly with EF so that 
we can introduce a constant average F value, Z.,., we may write after 
combination with eq. (5): 


= [(QRqgp/ (2 NZ) log f E OCR (8) 
min 
as an expression giving the counting rate for the total impulse rate from 
a specimen. £,,;, = energy when nuclear reaction becomes measurable; 
Buin > 

Relative yields in thin and thick specimens. When performing activa- 
tion analysis with charged particles it is necessary to have a standard 
specimen, s, to compare with the unknown specimen, u. When very thin 
specimens are used wy energy loss of charged particles within the spec- 


imens can be neglected, . (2) and (8) give the expression: 
Cu 9 
and when a thick specimen is analyzed we obtain 
W, NZ), log « 


Wee. (ZNZ)y log 


These formulas are valid if the time of activation, time of decay, and 
particle flux are constant and equal for standard and unknown sample. 
As seen from eq. (9) and (10), the analysis of very thin specimens is easy, 
while in the analysis of thick specimens, factors for which correction 
appears more difficult, occur. 

We have developed a method of measuring ({NZ) in specimens. By 
comparing the intensity of Compton-scattered gamma radiation under 
fixed scattering angles (ODEBLAD and NORHAGEN 1956) in unknowns and 
standards, this factor can be accounted for satisfactorily. The correction 
with the logarithmic term in eq. (10) is more questionable to perform in 
an acceptable manner. It can, however, be performed by putting £., 
(Byoux* Ewin)? and measuring J, relatively to a known substance. In 
order to measure /,, against a known substance, advantage has been 
taken of the fact that the beta particle backscattering fraction as a 
function of atomic number Z follows J as a function of Z closely enough 
(see Diagram 2). Measurements are undertaken relatively to aluminium 
(Z = 13) which has a fairly well-established value of J of 164 ev (CALD- 
WELL and RICHARDSON 1954) or to tin (Z = 50) with J = 463 ev (BAKKER 
and SEGRE 1951). 
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D Activation methods. The methods 
B i of performing the activation process 
ti vary from case to case. When natural 
S sources of alpha particles are used, 
the low beam intensity (correspond- 
ing to ~ 10 microampéres) does not 
induce measurable heat in the speci- 
men. When cyclotrons or other accel- 
erators are used, the beam Is so in- 
tense that considerable heat is devel- 
S oped in the target. Heat formation is 
Ls undesirable and introduces sources 
Fig. 1. Principal arrangement in activa- of error, e. q. loss of substances or 
tion analysis using an intense particle beam destruction of the specimen. It can 
(B) from an accelerator. D is a rotating dise be avoided. if. for example, the 
carrying the specimens S which then receive ; 
a fairly uniform and equal irradiation. (Ar- samples are placed = S rotating 
rangement developed in collaboration with dlise in front of the beam (Fig. 1). 
K. G. Matmrors, Nobel Institute of Phys- Some samples can be activated 
ics, Stockholm.) 


directly, e. g. metallurgic specimens. 
Other specimens, such as ashed tis- 
sues or histologic sections, must be placed in convenient sample holders 
or on slides. It is then desirable to use supporting materials, which are 
not activated to any appreciable degree, for example, histologic sec- 
tions can be mounted on aluminium foils for deuteron, proton and alpha 
particle activation. 

Proper choice of projectile energy is essential to avoid multiple reac- 
tions. The time of activation is also essential. If short-lived activities 
are expected, nothing is gained by extending the time of activation more 
than about five half-lives, otherwise undesired long-lived activities are 
produced in unnecessarily large amounts. On the other hand, if long-lived 
activities are expected, a long time of activation is necessary to build up 
sufficient activity. 

The time of decay after activation has a similar influence. Short-lived 
activities must be analyzed immediately after activation, while long-lived 
nuclides should be measured after the short-lived isotopes have de- 
cayed. 

Detection methods. For detection, identification, and quantitative 
measurement of the induced activity, several methods are available. 
Chemical processings may aid in separating a certain activity from others. 
Precipitations with carrier, ion exchange, chromatography, and counter- 
current methods, are some examples of chemical separation methods which 
it is possible to use. 

Among physical methods, study of decay curves with Geiger-Miiller, 
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Fig. 2. Enlarged autoradiograph (x 9) of section of 
salivary gland of rat. About 1.5 wAhr of deuterons 
irradiated the specimen 12 days before the autoradio- 
graphic exposure started. The exposure was continued 
for 7 days on ‘No-sereen X-ray’ film. The activity in 
the section could be identified as P®. The only ener- 
getically allowed reaction giving rise to P® was P* 
(d, p) P®. Autoradiograph reveals that phosphorus was 
more abundant in glandular acini than in connective tissue in the histologic section. 
Due to histologic artefacts this distribution is not necessarily the same as the distribu- 
tion in vivo of this element. The irradiation was performed in collaboration with C. A. 
Topas at Donner Laboratory, Univ. of Calif., Berkeley, U.S. A., using the 40 inch cyclo- 
tron at the Crocker Laboratory. 


proportional or scintillation counters, scintillation spectra, beta ray 
transmission curves, and beta ray spectra, aid in establishing the iden- 
tities and quantities of radioactive nuclides. Autoradiographs may 
locate induced activity in tissue if this is qualitatively identified by 
other methods (Fig. 2). 

Some limitations of methods and sources of errors. Heat formation 
may make activation of, for e xample ( ', N, and QO, in biologic tissue more 
or less meaningless. Only comparatively thin solids can usu: illy be analyzed 
because of the limited range of charged particles in matter. Multiplicity 
of nuclear reactions forms a limitation of this method, especially when 
extended to higher activation energies. The number of induced radio- 
nuclides then becomes so large that accurate identification, separation, 
and quantitation, is impossible. 

Several other sources of errors, such as instability of the accelerator 
beam both as regards beam energy, direction extension, and intensity 
occur. A large number of errors and artefacts also occur in the auto- 
radiographic procedures as discussed by ODEBLAD 1953 and Boyb 1955. 

Examples of epphoations. A few examples of our own applications 
may be mentioned. Phosphorus has been detected in tissues, using P® 
(d, reaction (OpEBLAD and Topras 1954). Aluminium has been 
detected in metallurgic and chemical specimens, employing the Al” 
(a.n)P® reaction (OpEBLAD, E. and OpEBLAD, 8. 1956). Beryllium has 
heen detected in biologic samples using the reaction Be*(a, ny)C™, in 
which case the gamma rays were recorded (ODEBLAD and NATI 1955). 
So far, the smallest amount of an element detected with certainty is 
about 10g (phosphorus in tissue structures). It is probable that iron 
has been detected in tissues with the reaction Fe**(a, pn)Co*, and in 
amounts less than 10°" grams. The level of trace constituents has been 
reached, and work is going on to establish some analytical possibilities 
for trace elements in tissue ash and tissue sections using charged particle 
activation. 
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SUMMARY 


Certain basic physical principles underlying the method of activation analysis using 
charged particles are presented. Special attention is drawn to the implications of cross- 
section dependence on energy, and energy loss of charged particles. Examples of their 
application are given. 


ZUSAMMENFASSUNG 
Gewisse elementiire physikalische Prinzipien, auf die sich die Methode der Aktivie- 
rungsanalyse mit geladenen Partikeln stiitzt, werden besprochen. Besondere Aufmerk- 
samkeit wird der Abhingigkeit des Wirkungsquerschnittes von der Energie sowie dem 
Energieverlust geladener Partikel gewidmet. 
Die Anwendung der Methode wird an Beispielen dargelegt. 


RESUME 
L’auteur expose certains principes physiques élémentaires qui sont A la base de 
la méthode d’analyse par activation nucléaire au moyen de particules chargées. II attire 
spécialement l'attention sur les conséquences quimplique le fait que la probabilité de 
transmutation dépend de l’énergie et de la déperdition d’énergie des particules chargées. 
Il donne des exemples d’application de ces principes. 
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FROM THE ROENTGEN DEPARTMENT (DIRECTOR: AAGE WOLFF), NAMDAL COUNTY 
HOSPITAL, NAMSOS, NORWAY 


A SIMPLE DEVICE FOR URETHROCYSTOGRAPHY 
by 


VidarJensen 


In order to simplify the procedure and reduce the chances of failure 
in urethrocystographic examinations, the author has introduced a tech- 
nique based on the tube-and-cuff principle of intubation anesthesia. 

The method demands an instrument of simple design. The one pro- 
duced consists of a rubber catheter with a stopcock and an inflatable 
cuff located a short distance from the subterminal aperture. The appli- 
cation is as follows. The catheter is introduced only so far into the urethra 
that the cuff les in the fossa navicularis. The cuff is then inflated by an 
ordinary hypodermic syringe so that the catheter is held firmly in the 
urethra. The air pressure in the cuff is maintained by the application 
of a clamp to the rubber tubing. This prevents the catheter slipping out 
of place through the small urethral orifice even when there is considerable 
resistance to the injection of contrast media, as in cases of urethral stric- 
ture or tumour. Injection through the catheter is made in the usual manner 
from an ordinary syringe. When sufficient fluid has been introduced, the 
flow is occluded by means of the stopcock. The instrument is generally 
held so firmly in place that no movement occurs even on those occasions 
when it is necessary to attach a weight to the catheter. The technique 


Cc 


Fig. 1. Urethrocystographic catheter. a. Stopcock for contrast medium. b. Rubber tub- 
ing leading air to cuff. c. Inflatable cuff. 
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Fig. 2. Urethrocystogram with instrument in position. 


also makes it possible to move the patient as required; no leakage of the 
contrast medium will occur. 

No anesthesia is necessary. The tip of the catheter can be moistened 
in sterile physiologic saline solution. The instrument should be kept 
sterile when not in use by storing it in a glass container with parafor- 
maldehvde tablets. 

We have used the procedure in our department for a period of more 
than six months, and have found it most satisfactory. 


SUMMARY 


A new instrument for urethrocystography is described. 


ZUSAMMENFASSUNG 


Es wird ein neues Instrument fiir Urethrocystographie beschrieben. 


RESUME 


Un nouvel instrument pour l'uréthrocystographie est décrit. 
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FROM THE GENERAL DEPARTMENT OF RADIUMHEMMET (DIRECTOR: PROF, SVEN 
HULTBERG), KAROLINSKA SJUKHUSET, STOCKHOLM, SWEDEN 


A LINGUAL GOITER TREATED WITH RADIOACTIVE 
IODINE 
by 
J. Einhorn and L.-G. Larsson 


The following case of lingual goiter observed at Radiumhemmet 
presented several interesting features. The lingual goiter was detected 
eight years after the removal of a nodular, partly intrathoracic, goiter. 
An exact diagnosis was established with the aid of I and it is the first 
case reported, in which treatment with [ brought about clinically 
complete disappearance of a lingual goiter. 


Case Report 


The patient was a male, aged 66, living in an area of endemic goiter (Anundsjé, 
Visternorrland, Sweden). He had had goiter and also a rather pronounced oligophrenia 
since early youth. At the age of 58, a large, partly intrathoracic, adenomatous goiter was 
removed surgically. Microscopy revealed a benign, adenomatous goiter. Before the 
operation the BMR was + 49 and + 51 per cent but he had no definite clinical signs 
of hyperthyroidism. Indirect laryngoscopy was performed before and after the operation 
without record of any lingual thyroid. One year after the operation he had slight signs 
of hypothyroidism and a BMR value of — 4 per cent. 

In January 1954, about eight years after thyroidectomy, he had repeated small 
bleedings from the mouth and nose and a feeling of a swelling in the throat. On exam- 
ination in February 1954 a spherical tumour, which bled easily, of the size of a walnut 
was found at the base of the tongue. Electrocoagulation was performed twice at another 
hospital but was followed by rapid regrowth of the tumour. Biopsy revealed alveolar and 
follicular structures probably lingual thyroid tissue. 

In May 1954 the patient was referred to Radiumhemmet. He was in good general 
condition and clinically euthyroid; BMR + 19 per cent and serum cholesterol 263 mg 
per cent. His speech was thick and nasal, he had difficulty in swallowing and, in the 
supine position, in breathing. The base of the tongue was occupied by a dense exophytic 
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Fig. 1. Section of lingual goiter (x 150). 


tumour, which was partly covered with necrotic membranes probably due to the electro- 
coagulation. In the lateral roentgenograms the tumour appeared as a large soft tissue 
structure measuring about 4 cm in length and displacing the epiglottis backwards (Fig. 2). 
On 20 May 0.5 me I was given as a tracer dose. Detailed measurements with a 
directional scintillation counter revealed uptake of I only in the tongue tumour and 
no uptake could be demonstrated in the neck or in the upper part of the mediastinum 
(Fig. 3). The uptake in the tumour after twenty-four hours measured about 48 per cent. 
A deep biopsy was performed on 23 May. It revealed the same histologic picture as pre- 
viously (Fig. 1) and a radioautograph showed an uptake of I in the adenomatous 
structures. On 28 May a therapeutic activity of 80 mc I" was given. The uptake in the 
tongue after five hours measured 15.5 per cent and after twenty-four hours 20 per cent. 
The urinary excretion during the first three days was 66 per cent (54 + 11 + 1). The 
disappearance of I" from the tumour was studied by repeated measurements during 14 
days. After approximately 2 days it followed a simple exponential course with a biologic 
half-life of only 6 days, corresponding to an effective half-life of about 3.5 days. 


The uptake was measured with a wide-angle scintillation counter placed at a 
distance of 125 cm above the tongue tumour with the patient in the supine position. 
In order to correct for body background, a similar measurement was performed 
with the tumour covered by a thick lead shield. The difference between the two 
counting rates obtained was compared with the counting rate given by a standard 
solution of I** and expressed as a percentage of the administered activity. The 
scintillation crystal (Nal) was filtered with 2 mm lead in order to reduce secondary 
radiation. 

In order to obtain a rough idea of the irradiation doses obtained, a calculation 
was performed using the commonly employed formulas (18). Assuming the tumour 
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a b 


Fig. 2. Lateral soft tissue roentgenogram. a. At first treatment. The lingual goiter is 
visible as a soft tissue structure at base of tongue. Note the small calcifications. b. Eight 
months after second treatment. 


to be a sphere with a volume of 15 ml, the following values were obtained: average 
p-dose 65,000 r. e. p., y-dose in the centre 6,000 r and in the periphery 3,000 r. 

Twenty-four hours after administration of the therapeutic activity, blood 
samples were taken for electrophoresis and chromatography. Paper electrophoresis 
of serum revealed a high peak of radioactivity between the two alpha-globulin frac- 
tions and a small peak in the albumin fraction. Butanol extract of plasma was 
chromatographed on filter paper in a butanol-dioxan-ammonia system (11) and 
compared with models containing l-thyroxine, diiodotyrosine, 3:5:3 -1-tri- 
iodothyronine and radioiodide. It revealed significant peaks of activity only in 
the iodide and the thyroxine fractions. 


After a few days the patient started to complain of a sore throat and swelling of 
the tumour was observed. Qn examination 14 days after the administration a typical 
irradiation reaction was observed. The tumour was completely covered by fibrinous 
membranes and the surrounding mucous membrane in the throat was intensely red. The 
tumour had already diminished significantly in size. 

On examination at the end of August 1954 the patient had a BMR of — 13 per cent 
and serum cholesterol of 461 mg per cent but as yet no subjective or clinical signs of 
hypothyroidism. The tumour had diminished to the size of a hazel-nut and had a lobulated 
raspberry-like appearance. Qn 26 August he received 5 me I"! as a tracer dose; the 
twenty-four hours uptake in the lingual goiter was 2.3 per cent and the three-days urinary 
excretion 75 per cent (55 + 14 + 6). Measurement with a directional counter revealed 
uptake in the tongue tumour and now also in a narrow zone in the mid-line of the neck 
above the larynx, certainly corresponding to functioning thyroid tissue along the 
thyroglossal duct. Still no uptake was found in the region of the normal thyroid gland 
or in the upper part of mediastinum. 
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Fig. 3. Skin areas marked represent 
projections of areas with high count- 
ing rates. a—b. After first tracer dose 
of I", uptake could be demonstrated 
only in tongue tumour (May 1954). 
ce. After tracer doses in August and 
November 1954 uptake both in tongue 
tumour and along thyroglossal duct. 


When seen again in the beginning of November 1954 the patient had definite sub- 
jective and clinical signs of myxedema; the BMR was — 19 per cent and serum cholesterol 
404 mg per cent. The tumour had further diminished and was now as large as a cherry. 
After a new tracer test with 2 me on 1 November the twenty-four hours uptake in the 
tongue tumour had increased to 5.2 per cent and the three-hours urinary excretion was 
70 per cent (48 + 16 + 6). Examination with a directional counter revealed, as in August, 
uptake only in the tumour and along the thyroglossal duct (Fig. 3c). Qn 4 November a 
second therapeutic activity of 70 mc I! was given and the measuring values corresponded 
this time well with those following the preceding tracer dose. 

In January 1955 he had still myxedema. The BMR was — 20 per cent and serum 
cholesterol 369 mg per cent. No remnant of the lingual goiter could be seen or palpated 
and it had also disappeared roentgenologically (Fig. 2). After a tracer dose of 2 me I™ 
given on 12 January no uptake could be found in the tongue, neck, or upper part of the 
mediastinum. Thyroid medication was commenced. 

In April and July 1955 and in January 1956 still no remnant of the lingual goiter 
was found. Due to the thyroid medication the tracer tests were now performed after 
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administration of TSH (10 U. 8. P. units daily during 4 days). No uptake could be demon- 
strated by detailed measurement with the directional counter. The subjective troubles 
had completely disappeared. The peripheral blood counts have remained almost un- 
changed during the whole observation period. 


Comments 


Since VERNEUIL in 1853 (32) described the occurrence of thyroid 
tissue in the base of the tongue, about 300 cases of lingual thyroid have 
been reported. The lingual thyroid is derived from the median thyroid 
anlage, which may be detected already in the 2 mm human embryo as 
a pouch in the floor of the primitive pharynx. It then rapidly grows in 
a caudal direction and remains connected with the tongue anlage | ’V 
the thyroglossal duct. The latter structure atrophies at the end of the 
fifth embryonal week and at its origin only a shallow impression persists 

the foramen coecum — situated between the epiglottis and the V-line 
formed by the circumvallate papillae. Even in the normal tongue a few 
thyroid follicles may often be found on histologic examination (15, 17, 22). 
In our case the lingual goiter had a typical situation in the midline 
at the base of the tongue. 

Many of the lingual thyroids are detected in pregnancy or puberty 
(5, 7, 20, 23, 26) in association with the general hyperplasia of the thyroid 
tissue observed during these periods. The development of a clinically 
manifest lingual goiter is certainly often a compensatory phenomenon 
induced by the increased thyrotropic stimulation which follows a low 
level of circulating thyroid hormone. Many cases reported have had 
certain degree of hypothyroidism (5, 6, 20, 29) or even cretinism (16, 17) 
and the appearance of a lingual goiter has also been observed after 
thyroidectomy or after infectious destruction of the normal thyroid 
gland (23). In 33 patients, where a lingual goiter was radically extirpated, 
myxedema developed in 32 (34). In only 3 of 13 cases examined with 
radioiodine could an uptake also be demonstrated in the neck (2, 6, 7, 
8, 19, 21, 24, 26, 29, 31, 34, 35). 

In our case the lingual goiter was observed eight years after thyroidec- 
tomy and, to judge from the uptake of I, it was probably the only 
producer of thyroid hormone. The clinical picture and laboratory tests 
indicated that the lingual goiter was able to maintain the patient on a 
euthyroid level. Its hormone producing ability was also qualitatively 
demonstrated by paper electrophoresis of serum, which revealed a local- 
ization of the protein-bound [ in the serum to the so called inter- 
alpha fraction (cf. 1, 10, 12), and by the chromatographic identification 
of radiothyroxine in butanol extract of plasma. These investigations may 
have a certain interest as qualitative changes in the iodine metabolism 


have been observed in some goitrous cretins (13, 27, 28) and in some 
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cases of functional carcinoma of the thyroid (25). A feature of interest 
was also the short biologic half-life of I in the lingual thyroid. It may 
indicate a low total iodine storage in the goiter, whic h necessitated a 
high rate of turnover to maintain normal secretion of thyroid hormone 
(cf. 14). 

When the lingual goiter had been partially destroyed by radioiodine 
treatment, an uptake was also demonstrated along the thyroglossal duct. 
Apparently persistent thyroid tissue along this duct was functionally 
mobilized when the lingual goiter was damaged. After a further therapeu- 
tic dose complete my xedema developed and remaining thyroid tissue 
could no longer be demonstrated with [. 

Treatment. A small lingual thyroid not causing subjective symp- 
toms is in itself no indication for special treatment. Like simple goiter 
it may, however, stop growing or diminish in size during treatment with 
iodine or desiccated thyroid (2, 20, 29). Treatment with the latter is 
of course especially indicated when the condition is associated with 
hypothyroidism. 

Difficulty in speaking, swallowing and breathing, or repeated hemor- 
rhage, are reasons for more radical treatment. The risk of malignant 
degeneration is also an indication and seems to be relatively large in 
male, especially in the higher age groups (3, 20, 23, 33, 34). 

The normal treatment for such cases is surgical and several methods 
have been described. Most of the lingual goiters operated upon up to 
now have been removed from the oral cavity (4, 9, 20, 24, 34). This ap- 
proach may, however, be inconvenient or impossible for larger or more 
deeply situated lingual goiters and, for such cases, suprahyoid incision 
or lateral pharyngotomy has been advised (21, 33, 34). Several surgeons 
have tried only subtotal ec tomy of the lingual goiter in cases in which 
cervical thyroid tissue is absent. The value of this procedure seems 
doubtful owing to the risk of recurrence and due to the fact that the 
remaining thyroid tissue seldom is sufficient for the avoidance of hypo- 
thyroidism (9, 20, 34). Attempts to transplant the lingual thyroid tissue 
in order to prevent myxedema have also been tried without greater suc- 
cess (23) and seem superfluous with regard to the simple substitution 
therapy. 

Radiologic treatment has seldom been used. Two cases treated with 
external roentgen treatment and interstitial application of radium ot 
radon seeds have been reported (23, 30); the lingual goiters diminished 
in size but did not disappear. The low radioset nsitivity of non-toxic 
thyroid tissue makes it improbable that roentgen or radium therapy 
could be of value in the treatment of lingual goiters, possibly with the 
exception of malignant cases. 
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With radioactive iodine, however, extremely large local irradiation 
doses may be obtained without severe damage to other parts of the body. 
Only two lingual goiters treated in this way have been reported (6, 26). 
Both cases received rather small I activities, 6.8 mc (CRISPELL et coll.) 
and 11.4 me (ScHILLING et coll.) respectively. CRISPELL et coll. (6) gave 
their patient thyroid medication as early as the third day after treat- 
ment; the lingual tumour diminished in size but did not disappear and 
the influence of the radioiodine treatment was difficult to evaluate as 
the thyroid medication also may have had a therapeutic effect. In the 
patient treated by SCHILLING et coll. (26) hypothyroidism developed after 
the radioiodine treatment, however without complete disappearance of 
the lingual goiter. 

As the aim of the treatment is complete destruction of the lingual 
thyroid tissue and as non-toxic thyroid tissue is more radioresistant 
than toxic thyroid tissue, much larger irradiation doses are probably 
required in a lingual goiter than in hyperthyroidism. Our patient was 
treated with a total of 150 mc I (80 + 70 me). Despite the calculated 
high average dose a considerable remnant persisted after the first treat- 
ment and the lingual goiter disappeared completely only after the second 
treatment. 

The uptake in the lingual goiter was considerably lower after the 
first therapeutic dose than after the preceding tracer dose. Any ex- 
planation for this discrepancy must be speculative. The small amount 
of carrier iodide present as impurity in the large therapeutic dose was 
perhaps sufficient to depress the uptake, or the treatment already at 
an early stage influenced the function of the lingual goiter. 

The uptake of /™ in the tumour was very low three months after 
the first treatment but had increased significantly after a further two 
months. Similar ‘regeneration’ phenomenon is often observed after 
radioiodine treatment (cf. 14). In the actual case it was probably wise to 
withhold the second treatment until five months had elapsed. 

Despite the good therapeutic result obtained in this patient radio- 
iodine treatment cannot be recommended for more general use in cases 
of lingual goiters. The very large activities, which are probably neces- 
sary, include risks of genetic disturbances and therefore not justified in 
younger patients with this benign disease. In our patient special indi- 
cations for radioiodine treatment were present, namely age, recurrence 
after two electrocoagulations, and a mental condition which made him 
less suitable for radical surgery. 


SUMMARY 


A case of a large lingual goiter, which appeared eight vears after surgical removal 
of a nodular, partly intrathoracic, goiter, is reported. An exact diagnosis was possible 
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with the aid of I" and it is the first case reported, in which treatment with I™ brought 
about complete macroscopic disappearance of the tongue tumour. 


ZUSAMMENFASSUNG 


Kine grosse Struma lingualis, die 8 Jahre nach der Operation einer nodésen, teilweise 
intrathorakalen Struma entstand, wird beschrieben. Die exakte Diagnose wurde mit 
Hilfe von J'*" gestellt. Dieses ist der erste in der Literatur berichtete Fall, in dem die 
Behandlung mit Radiojod den Zungentumor makroskopisch véllig zum Verschwinden 
gebracht hat. 


RESUME 


Présentation d’un cas de volumineux goitre lingual apparu huit ans aprés exérese 
chirurgicale d'un goitre nodulaire en partie intrathoracique. L’iode 131 a permis de faire 
le diagnostic exact, et c'est le premier cas publié of le traitement par liode 131 a amené 
une disparition macroscopique & peu prés complete de la tumeur linguale. 
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MONITORING FILTERS IN ROENTGEN THERAPY 
bv 


R. T h oraeus 


As early as 1928, in the first report of the so-called Thoraeus filter 
(2), a method was described in which the added filter was divided into 
components and these in turn separated by insulators to form an ioniza- 
tion chamber unit. Such a filter may readily serve as a monitor for con- 
tinuous measurements of the radiation from the roentgen tube, and may 
thus be called a monitoring filter. In principle the method described is 
applicable to each added filter. 

The radiation measuring properties of a monitoring filter may be 

varied, both qualitatively and quantitatively, in many ways. All are well 
known to radiophysicists experienced in this field and need not be discussed 
here. There are, however, some important considerations which should 
be mentioned. If a filter monitor is to show satisfactory results, its design 
should make possible the elimination of such variations in the ionization 
current as are caused by fluctuations in the temperature and pressure of 
the gas enclosed in its chamber. For instance, in many types of roentgen 
tube containers, particularly the oil-insulated containers, the temperature 
at the beam exit opening where the monitoring filter is positioned, 1s 
gradually raised to an equilibrium value when the tube is operated. 
Due to such variable conditions, a properly designed filter monitor must 
be gas-tight and reliably sealed. With such a design it is possible to avoid 
the influence of all variations in temperature and pressure. 

As is common to all ionization chambers, the sensitivity of the monitor 
may be varied within wide limits by several means. For example, change 
of gas will always alter the measuring properties of the monitor in some 
degree. A considerable increase of sensitivity may thus be obtained at 
normal pressure by filling the space with a chemically inert gas containing 

This investigation was supported by grants from the Swedish Cancer Society; sub- 
mitted for publication 22 December 1955. 
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elements the atomic number of 
which is high in relation to that of 
air, for example krypton or xenon. 
Correspondingly the sensitivity may 
he reduced by using a gas of lower 
atomic number, for example he- 
lium. To use in the monitor a gas 
pressure differing from atmospheric 
pressure is not very effectual, un- 
less the difference is very great; 
this, however, will cause difficulties 
in the design of a hermetically yi, 1, Filter monitor assembled in ordi- 

If a monitoring filter is con- 
nected to an integrating mechanism, the amount of radiation emitted 
by the tube, or that received by a patient, may easily be measured and 
even recorded. A mechanism recording both the radiation output and the 
treatment time used can also be developed on the basis of monitoring 
filters and used for remote control or for checking the treatment. 

Most roentgen therapy units are provided with two or more different 
additional filters. If they are constructed as monitoring filters, the ioniza- 
tion current may be used to characterize the filters and consequently 
to distinguish between them. The filters are then designed to give charac- 
teristically different currents. The examples suggested above show that 
monitoring filters may be used for many purposes. A filter adapted for 
special purposes is described in detail in the following. 

In a previous paper (1) the equipment for precision rotation therapy 
technique, designed and installed at Radiumhemmet, was briefly described 
and the principles of this technique were discussed. Particular stress 
was placed on essential requirements of keeping the dose rate of the pri- 
mary beam as constant as possible, and of checking the constancy of the 
dose rate continuously during each treatment. These requirements were 
already considered when the equipment was under design, the author 
having suggested some experiments to find a suitable design of monitoring 
filter for this particular purpose. The initial results were definitely en- 
couraging, and the filter monitor now in use has been functioning satis- 
factorily since the equipment was installed in March 1953. In the rotation 
therapy technique employed at Radiumhemmet the added filter used 
is 0.2 Cu+1 Al. By designing it as a monitoring filter, considerable 
advantages have been gained. Its principal features are briefly reported 
below, and some measuring results illustrate its use and clinical value. 

From Fig. 1 it will be seen that the monitoring filter is assembled in a 
filter frame of the same type as that ordinarily used with the container 
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Fig. 2. 
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Oil-insulated container with monitoring filter 


in question. It is also posi- 
tioned in the same way as 
the ordinary filter units. 
Fig. 2 shows the oil-in- 
sulated roentgen tube con- 
tainer of the rotation thera- 
py equipment mentioned 
above, and demonstrates 
the specially designed ar- 
rangements of the moni- 
toring filter. A character- 
istic feature of the rotation 
technique is that each treat- 
ment is made under con- 
tinuous screening control. 
Sometimes, however, it may 
he desired to check the po- 
sition of the beam in rela- 
tion to the patient under 
ordinary screening condi- 
tions. The treatment is then 


interrupted, the tube voltage and tube current reduced from 200 kV and 
20 mA to the requisite values, and the monitoring filter pulled out of the 
beam by a small electric motor under remote control from the control 
desk behind the lead glass observation window (see Fig. 3). As long as 


Fig. 3. Monitoring filter pulled out of beam. 


the monitoring filter remains 
in this position the tube volt- 
age cannot be raised above 100 
kV. When such special screen- 
ing is done, the monitoring 
filter is brought back to its 
beam filtering position by the 
same device, and not until 
then can the tube voltage be 
raised to the treatment value. 

For measurement of the 
ionization current in a moni- 
toring filter, a direct method 
is most reliable and hence to 
be preferred. Such direct read- 
ing can be made with any in- 
strument of sufficient sensiti- 
vity. For example, in the first 
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Fig. 4. Switch table with monitor wA meter between the mA and kV meters. 


experiments a galvanometer of low sensitivity was used. Later an increase 
of the ionization current made it possible to use a sensitive microammeter 
of good quality and reliable constancy (see Fig. 4). The reading instru- 
ment is connected to the monitoring filter by a flexible cable about 
6 mm in diameter. 

Diagram 1 shows the ionization current in the monitor chamber at 
maximum operating conditions, 196 kV and 20 mA, as a function of the 
potential difference between the electrodes of the chamber. It will be seen 
that saturation current is obtained when the potential difference exceeds 
150 volts. The value used is about 200 volts, which gives a reasonable 
margin. The dose rate, free in air with the given position of the monitoring 
filter and under the given conditions, is of the order of thousands of r 
per minute. 

In Fig. 3 it will be observed that the monitoring filter is pe sitioned 
very near the focus and the cooling oil in the tube container. In fact, 
the focal distance of the monitor is only 102 mm. Hence considerable and 
irregular fluctuations in the ionization may be caused by, for example, 
variations of the oil temperature. To avoid any influence of variations in 
temperature and pressure, the chamber is hermetically sealed. Under 
these conditions the monitoring filter has functioned quite satisfactorily. 
During a trial, in which the tube was operated for two hours at the very 
accurately controlled values of 200 kV constant potential and 20 mA, the 
temperature at the beam exit opening of the tube container increased from 
18 to 30° C during the first 30 minutes, and thereafter remained unchanged. 
Dose-rate measurements during that period showed a constancy within 

1.2 per cent: the ionization current in the monitoring filter was found 
to be constant within 1 per cent troughout the trial. 

The monitoring filter was calibrated against a wavelength independent 
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Diagram 1. Ionization current in moni- Diagram 2. Dose-rate in air at a tube volt- 
toring filter as a function of potential age of 196 kV and focal distance of 60 em 
difference between electrodes. as a function of ionization current in moni- 


toring filter. 


39 40 59 69 70 FDem 

Diagram 3.. Ratio *& as a function of Diagram 4. Transmission 4,, of monitoring 

focal distance. Tube voltage 196 kV. filter as a function of tube voltage. 


condenser dose meter positioned at the centre of the beam and at the 
focal distance of the rotation axis (60 cm), where the dose-rate was 
measured free in air, using an axis field size of 5 by 14 cm. The tube 
voltage used was 196 kV, and the radiation output was varied by the tube 
current. The dose-rate values obtained, and the corresponding values of 
the ionization current in the monitor, are plotted in Diagram 2. It will 
be seen that the connection between the dose rate and the ionization 
current is closely represented by a straight line. Calculation of the 
ratio between dose-rate and ionization current gives / = 10.7. By measur- 
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ing the dose-rate at other focal distances, 
calculating and plotting the values 
against the focal distance, we get Diagram 

By means of this diagram the dose rate, 
free in air at any focal distance, is easily 
obtained by multiplying the ionization cur- 
rent in microamperes by the correspond- 
ing & value. At a tube voltage of 200 kV 
constant potential the transmission of the 
monitoring filter described here is 0.49, 
and the resulting HVL of the beam 0.73 
mm Cu. The transmission as a function 
of the tube voltage is illustrated in Dia- 
gram 4. 


Fig. 5. Monitoring filter for an- 
other type of tube container. 


The advantages of using a monitoring filter in the rotation therapy 
technique are that the radiation output may be kept very constant and 
the output widely varied with the same accuracy. In the rotation tech- 
nique each treatment should preferably consist of a number of complete 
revolutions. Since the speed of rotation is constant (one revolution in 3 
minutes), the operator must be able to vary the dose-rate within such 
limits that the patient in each treatment, 7. e. in the required number of 
complete revolutions, will receive the tumour dose prescribed. The 
experience acquired suggests that the use of a calibrated and reliable 
monitoring filter is the easiest, most convenient, and accurate, means of 
satisfying this requirement. 

From the observations made it seems justifiable to draw the following 
conclusions: 1) By means of the monitoring filter now in use, the primary 
beam may be very closely agrees. 2) the dose rate of the beam m: iy be 
kept constant to better than + 2 per cent and, in addition, conveniently 
changed within wide limits with the same accuracy. 

In the treatment technique used for arc therapy, which is now being 
experimentally studied at Radiumhemmet, the tube container is of the 
same type as that shown in Figs. 2 and 3, and the added filter consists of 
0.5 Cu + 1 Al. By designing this filter as a monitoring filter, advantages 
similar to those mentioned above may be expected. 

Lastly, a monitoring filter adapted for another type of tube container 
previously described (3) is shown in Fig. 5. 


SUMMARY 


The need and value of a highly constant radiation output in roentgen therapy in 
general and in rotation therapy in particular are discussed. A monitoring filter designed 
for this purpose and used in the equipment for precision rotation roentgen therapy at 
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Radiumhemmet is described and illustrated by measuring results. These show that it 
is possible to keep the output constant to better than + 2 per cent by using a suit- 
able designed monitoring filter. 


ZUSAMMENFASSUNG 


Die Notwendigkeit und der Wert einer jusserst konstanten Dosisleistung bei der 
Radiotherapie im allgemeinen und besonders bei der Rotationsbestrahlung werden 
besprochen. Ein fiir diese Zwecke entwickeltes Monitorfilter, das in dem Instrumen.- 
tarium fiir prizise Réntgenrotationsbestrahlung im Radiumhemmet benutzt wird, 
wird beschrieben und durch Messresultate illustriert. Diese zeigen, dass es méglich ist 
die Dosisleistung innerhalb von weniger als -- 2 °%% konstant zu halten, wenn man ein 
geeignetes Monitorfilter benutzt. 


RESUME 


L’auteur examine la nécessité et lintérét d'un débit de rayonnement trés constant en 
roentgenthérapie, en général, et en thérapie rotatoire, en particulier. Il décrit un filtre- 
débitmétre concu dans ce dessein et utilisé dans l'appareillage de roentgenthérapie 
rotatoire de précision au Radiumhemmet, et donne a titre d’exemple les résultats de 
mesures. Ceux-ci montrent qu ‘il est possible de maintenir le débit constant 4 moins de 
2 pour cent prés en utilisant un filtre-débitmétre convenablement concu. 
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BOOK REVIEWS 


LUNGENKREBS UND Broncnocrapuik. Mit Untersuchungen iiber Ursprung and Ursprungs- 
bedingungen des Bronchialkarzinoms. Von H. Anacker. 78 8., 45 Abb. Georg 
Thieme Verlag, Stuttgart 1955. DM. 28: 50. 


Three methods may be considered in the diagnostics of cancer of the lung — roent- 
genology, bronchoscopy, and cytology. A suitable and uncompetitive combination of all 
three methods produces, according to the author, the best result. At the same time, 
he himself considers bronchography to be the main pillar. 

The work is based upon a bronchography material of over 500 cases of tumour. 
Various types of stenoses and occlusions caused by growths are described and illustrated 
by a large number of bronchograms and photographs of specimens. The bronchograms, 
for which a water-soluble contrast medium (but not Dionosil) is employed are generally 
of good quality and the changes they are meant to show are, without exception, always 
quite clear. Bronchography films from all the different stages are included, and even 
from very advanced cases in which bronchography generally provides no more informa- 
tion than the ordinary roentgen examination (for example in occlusion of a main bronchus 
by a tumour). Secondary changes in the bronchus and their situation are described and 
the possibility of the roentgenologist being able to assess the operability (from observa- 
tion of the carina and the movement of the mediastinum and bronchi) is discussed. 

As the method of bronchography is applicable in all stages of bronchial tumours, 
it should, when employed in a large material, give the best information on the origin 
and method of spread of the growth. The author is thus able to draw from his material 
the conclusion that bronchogenic carcinoma usually occurs in a bronchus of a pulmonary 
segment or near the orifice of such a bronchus. Statistic data of the frequency in different 
bronchial sectors are, however, not given. It is upon this concept of the origin of the 
tumour that the author's division into stages is based. It is illustrated by some ninety 
sketches from the bronchography material and supported by a chapter, consisting of 
only a few pages, on the causes predisposing to origin. In this latter, histologic examina- 
tions carried out by the author are referred to, and others quoted, to show that the 
ordinary columnar ciliated epithelium of the bronchial mucosa at the orifices and dividing 
points of the large and medium-sized bronchi is often replaced by squamous epithelium 
possessing a certain propensity to metaplasia. This is particularly true in the upper 
lobe although not so peripherally as the sub-segment bronchi; it does not hold for the 
middle lobe bronchus. Accordingly, there should in this way be an agreement between 
the absence of metaplastic changes in the middle lobe and its relative rare site of cancer. 

The possible significance of differences in the ventilation of the lobes of the lung 
are discussed. (The middle lobe, which has a low cancer frequency rate is responsible for 
)°%, of the vital capacity). The author has also considered where particles in tobacco 
smoke have the greatest chance of settling and has found that the orifices of the segmental 
bronchi and the orifice of the right upper lobe as well as the orifice of the left lower lobe 
are the most liable to attack. Regions with a high cancer frequency are thus markedly 
vulnerable, although not more so than certain regions with a lesser frequency. Complete 
agreement therefore does not exist. 

The chapter on origin and its predisposing causes the reviewer would say is interesting 
and leave it at that. The parts dealing with the bronchographic diagnostics of tumours 
are valuable and are well illustrated. 

Uno A. Norlin. 
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AUTORADIOGRAPHY IN BroLoGy AND Mepictne. By George A. Boyd. 399 pp, 98 figs., 27 
tables. Academic Press Inc., New York 1955. s 8.80. 


The author of this book is known to be very interested in the teaching of autoradio- 
graphy and gives what may be considered an introduction to its technique. The book js 
written in an elementary style so that it may be placed in the hands of any technician 
with some laboratory training. The research worker in biology and medicine will also 
gain valuable information, especially of a technical nature, from its perusal. 

The volume is divided into three parts, theory, technique and bibliography. The 
theoretical part contains, among others, chapters on the comparative response of avail- 
able films and emulsions, on resolution, and on sources of error. The last chapter is par- 
ticularly excellent. The technical part describes in detail most of the ways of carrying 
out autoradiography. There are chapters on the techniques for the autoradiography of 
human subjects, on histologic sections, and on cells. A special chapter is devoted to the 
examination of bone and teeth. The bibliography at the end of the book is something 
unique. It is easy to pick out any field of importance in autoradiography and obtain 
the references quickly, the author obviously having expended considerable effort to 
make this part of the book complete and up to date. 

Important fields of autoradiography, such as critical reviews of fields of application, 
quantitative autoradiography, and autoradiography as a physical method of measure- 
ment, are missing. The disposition of the matter is not always well balanced; the entyn- 
ology of the word ‘autoradiography’ covers nearly two pages. Much could have been 
gained by the more widespread use of mathematical formulae. Research workers in 
biology and medicine are nowadays not entirely devoid of a knowledge of mathematics, 
and as the author applies mathematics to one problem (p. 123) he might have used the 
same approach to others. 

There are a number of inadvertencies in the book. On p. 271, temperature is given 
partly in degrees Farenheit and partly in degrees Centigrade. On p. 234, the use of a 
“small Coca-Cola cooler” is prescribed; many scientists, at least in Europe, will not 
be familiar with this refrigeration apparatus. On p. 281, a “war surplus 28 volt actuator 
motor (Bendix Radio E 11500—1)” is mentioned; it would have been more essential to 
give the effect in watts. Several other similar examples exist. 

On the whole, the present book does not rise much above the technician’s level 
and, as mentioned, does not provide all-round information throughout the field of auto- 
radiography. However, we have to be grateful to the author for publishing the first text- 
book in the world on this subject. An enormous amount of work lies behind its produc- 
tion and it may be strongly recommended as a handbook in every laboratory in which 
work with radioisotopes in biologic and medical problems is proceeding. As a ‘bible’ 
for technical work and as a reference book it is excellent. 

Erik Odeblad. 


RGONTGENSCHICHTVERFAHREN. Grundlagen der technischen Entwicklung und der kli- 
nischen Anwendung fiir die Praxis. Von R. Griesbach und F. Kemper. 143 Seiten, 
92 Abb. Georg Thieme, Stuttgart 1955. DM. 39. 


The book consists of 140 copiously illustrated pages; many of the 92 figures are 
composite ones so that in all some 187 separate films or explanatory drawings are included. 
The volume is divided into two parts: Part I, bearing the title “Theorie and Technik’ is 
edited by Kemper, and Part II, headed ‘Klinische Anwendung’, by Griespacn. 

The book does not seem to contain anything specially new but may be regarded as 
a survey of the wide field of tomographic methods and apparatus which has opened out 
since the beginning of the twenties; at the same time the theoretic basis for layer radiog- 
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raphy including estimation of the location and thickness of the section is presented. 
Even such unusual methods as those associated with tomographic fluoroscopy are dealt 
with and, in the reviewer's opinion, relatively completely. 

Part Il gives examples of the clinical employment of the method, chiefly in the 
diagnostics of the lung. It ends with a discussion of the indications for the method, which 
are divided into absolute and relative, and its contraindications. 

Arne Frantzell. 


Rrup—E RADIOANATOMIQUE DE L’Os TemMporaL. Par M. Juster et H. Fischgold. Mas- 
son et Cie., Paris 1955. 


The book deals with the normal roentgenanatomy of the temporal bone. 

A series of anatomic sections, each 3 mm thick, of the temporal bone were made 
at right angles to the three classical roentgenographic angles of incidence. Special prep- 
arations of the inner ear, the facial canal, and the ossicles, were also produced and 
these, together with the sections, examined roentgenographically with a fine focus tube 
and a magnification of two. 

The reproductions are outstanding, and are accompanied by diagrams with short 
concise explanations in which each anatomic detail is numbered; this greatly facilitates 
reading. 

The authors have also included summaries of roentgen findings in the different 
series of sections, and thanks to this synthesis an excellent topographic orientation is 
obtained. 

To all those who wish to become better acquainted with the complicated anatomy 
of the temporal bone, this skilfully written and well-illustrated book can be strongly 
recommended. 

Sélve Welin 
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We acknowledge with thanks under this heading books received for review, which 
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Actions CHIMIQUES ET BroLoGiQuEs DES Raprations. Collection dirigée par M. Hais- 
sinsky. Premiére série. Masson et Cie., Paris 1955. 

Dig RONTGENBILDANALYSE. Von Erich Saupe 7. 3. Aufl., neu bearbeitet von W. Teschen- 
dorf. Georg Thieme Verlag, Stuttgart 1955. 

La ToMOGRAPHIE AXIALE TRANSVERSALE. Par G. Bonte, G. Triniez et M. Brenot. G. 
Doin et Cie., Paris 1955. 

AxNuAL Report ON THE RESULTS OF TREATMENT IN CARCINOMA OF THE UTERUS. State- 
ments of results obtained in 1948 and previous years (collated in 1954). Radiumhem- 
met, Stockholm 60, 1955. 

Year Book or Rapto.oey. Edited by John Floyd Hold and Fred Jenner Hodges, Harold 
W. Jacox and Morton M. Kligerman. The Year Book Publishers Inc., Chicago, Ill. 
1955. 

THe Lasoratory D1aGnosis oF CANCER OF THE CeRvIx. Edited by F. Homburger and 
W. H. Fishman. 8. Karger, Basle New York 1956. 
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cialisé de radiodiagnostic. Editions Techniques 8. A., Paris 1955. 
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Rapium Tuerapry. Its physical aspects and extensions with radioactive isotopes. By 
C. W. Wilson. Bailliére, Tindall and Cox Ltd., London 1956. 

RONTGENOLOGISCHE DIFFERENTIALDIAGNOSE DER KNOCHENERKRANKUNGEN. Von H, 
Hellner und H. Poppe. Georg Thieme Verlag, Stuttgart 1956. 

RONTGENAUFNAHMETECHNIK IN DER HAts-, NASEN-, OHREN-HEILKUNDE. Von Burkhard 
Schlosshauer. Georg Thieme Verlag, Stuttgart 1956. 

PLESIORADIOGRAFIA DELLA SCHELETRO. Vincenzo Racugno & Aldo Conzin. Istituto dj 
Radiologia, Universita di Cagliari, Cagliari 1955. 

LuNG FUNCTION IN CoALWoRKER’s PNEUMocoNtIosiIs. By J. C. Gilson and O. Hugh- 
Jones. The Medical Research Council, Her Majesty’s Stationery Office, London 1955, 

THe Bioop-Braixn BARRIER WITH SpecIAL REGARD TO THE USE oF RaptroactiveE Iso- 
TOPES. By Louis Bakay. Charles C. Thomas, Publisher, Springfield, Ill., 1956. 

HAMODYNAMIK DES HERZENS IM RONTGENBILD. Mit besonderer Beriicksichtigung der 
Herzkaterisierung und der Angiokardiographie. Von P. Thurn. Georg Thieme Verlag, 
Stuttgart 1956. 

Recent Apvances tN Rapio.ocy. By Thomas Lodge. Third Edition. J. & A. Churchill 
Ltd., London 1955. 

MICRORADIOGRAFIA OssEaA. G. Prevedi & M. Marcato. L. Cappelli, Bologna 1955. 

Pepratric X-Ray Dracnosis. By John Caffey. The Year Book Publishers, Inc., Chicago 
Ill., 1956. 

L’ANGIOGRAPHIE VERTEBRALE. Par Pierre Namin. G. Doin et Cie., Paris 1955. 

RONTGENDIAGNOSTIK DES HUFTGELENKES. Von R. Glauner und W. Marquardt. Georg 
Thieme Verlag, Stuttgart 1956. 

GRENZEN DES NORMALEN UND ANFANGE DES PATHOLOGISCHEN IM RONPGENBILD DES 
SKELETTES. Von A. Kohler und E. A. Zimmer. 10. Aufl. Georg Thieme Verlag, 
Stuttgart 1956. 
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